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"Our business is to carry out scientific

research andservice that will benefit

taxpayers in both the short and long run
—

toprovide a 'publicgood.'
*

—William Shilts, Chief
Illinois State Geological Survey



From the Chief

The Illinois State Geological Survey (ISGS)

is now facing the challenge of a worldwide

economic downturn combined with serious external

and internal threats to our national security. To

meet this challenge, we are working together with

our sister surveys, center, and state museum, our

legislators, the Illinois Department ofNatural

Resources (IDNR), the other 50 state surveys, and

the U.S. Geological Survey (USGS). These coop-

erative efforts help to ensure that—regardless ofthe

changes in the economic, political, or international

landscape—we are able to thrive and grow in order

to best serve our employers, the citizens of Illinois.
William Shilts, Chief,

Illinois State Geological

SurveyWe, along with other governmental agencies, are

wrestling with the necessity ofproviding the essen-

tial services taxpayers expect despite sharply decreased tax revenues. Our admin-

istrative staffhas been adept in working with the IDNR to manage our budget to

yield the best possible results under the circumstances. Throughout the Survey, we

work hard to reduce expenditures while

maintaining an acceptable level of ser-

vice. In this way, we hope to minimize the

impact ofbudgetary cuts as the economy

continues to fluctuate. We also are vigor-

ously pursuing additional funding sources

to backfill our programs so that our citizens

can continue to receive the level ofearth

science support they have come to expect.

Jerry Glogowski, Administrative Services

Center, works with Debra Griest in the

Business andFinancial Services office to

ensure that allocations are spent appropri-

ately.

Fortunately, grants amounting to over $1

million from the Illinois Board ofHigher

Education this year provided much-needed

support for research, equipment, and

facilities. Those allocations are provid-



ing modern facilities for our geologic records staffin the new University of Illinois

South Research Park. The ISGS public information, geoscience outreach, and

mail room offices have also relocated there. We are pleased to have been given this

opportunity to secure much-needed space for our staff, providing improved accom-

modations for these critically important activities and vastly improved public access

to our records and publications.

The IBHE grants also funded several timely research projects in which students

were key participants. College students were part of an ISGS research project to

find optimum ways to site mine-mouth power plants and research the deep bedrock

storage ofcarbon dioxide generated by power plants and other industry. Other

students were trained in cutting-edge geophysical techniques, which they used to

help map the shallow geological subsurface. The outcome of this classroom learn-

ing and field experience was to identify a previ-

ously unknown rapid water recharge window

into one of Illinois' most important water-bear-

ing formations, the Mahomet aquifer. Another

project, funded by IBHE and the USGS,

trained students to carry out a statewide stream-

sediment sampling program, following USGS
protocols, which is going to establish, for the first

time, a geochemical landscape for Illinois. These

successfully completed projects make a unique

contribution to the education ofundergraduate

and graduate students at state-funded institu-

tions in Illinois.

Studentsfrom several state univer-

sities were trained to carry out a

statewide stream-samplingprogram

aspart ofgrantsfrom the Illinois

Board ofHigher Education.

Another important new project, funded by the Illinois Department ofTranspor-

tation (IDOT), is a three-dimensional geological mapping ofthe right-of-way

and land adjacent to the proposed route ofan upgraded Illinois Route 29 for a

fink between Interstate 74 and Interstate 80. This mapping project has used and

showcased the diverse research capabilities ofour staffand our multi-disciplinary

expertise in shallow geophysics, glacial geology, engineering geology, and bedrock

geology. The Geographic Information System (GIS) output ofthe mapping is

being accomplished with Rockware software that is being modified by the company

through extensive interactions with our three-dimensional modelers. Applications

ofthe modified software will enhance the ability ofgeoscientists to do three-dimen-

sional geological mapping nationwide.

Over the past year, energy concerns have taken a much more prominent role

nationally and in Illinois as prices have fluctuated and supply issues have arisen.



The focus on energy is likely to continue for several years to come. The Survey has

responded with several new initiatives. We informally describe the goal ofour new

integrated energy program as "cradle to grave management of carbon."A coal bed

methane drilling project, funded by the Illinois Office ofCoal Development and

Marketing, is gathering basin-wide data on the gas content of Illinois coals. Ifgas

resources are sufficient, the project has the potential to add to the state's natural gas

supply while creating economic opportunity for oil and gas operators, coal compa-

nies, and land owners. The effort is part of a comprehensive reevaluation of Illinois

fossil fuel resources, which include coal availability, coal bed methane, and the

potential for more oil from old fields.

Illinois coal production has declined over the past few decades because ofhigh

mining costs and environmental concerns about burning high-sulfur coal. Our

research on new combustion and recovery technologies and new strategies to

deal with coal ash offer the potential for Illinois to make expanded use of its coal

resources.A key experiment linking energy and environmental concerns took

place at the University of Illinois Abbott Power Plant, where the first full-scale

test ofmercury removal from coal flue gas during combustion was carried out at an

operating power plant. The experiment compared the performance ofcommercial

activated carbon with that of activated carbon made from a low-cost, corn-derived

by-product ofethanol production. Com-

bined with our work on coal resources, this

applied project is a fine example ofhow

our multi-disciplinary research can address

energy issues from both the supply side and

the utilization impact side.

The ISGS acquisition ofa wireline

drilling rig has enabled mapping teams

to drill through earth materialsfrom

surface to bedrock more economically than

in thepast.

In addition to energy projects, the Survey

has made many other significant achieve-

ments throughout the broad spectrum of

earth science research. We have developed

new ways ofhandling USGS digital ortho-

photo quadrangles as county-based CDs and

other useful formats, including the Internet,

which are useful and appreciated by our clients. New publications geared toward

the general public remind me of how successful a well-conceived product can be

in raising public awareness ofISGS programs and capabilities. Through nego-

tiations and innovative partnerships, staffmembers in three ofour centers have

collaborated to develop a program to digitize historical aerial photographs taken

of Illinois during the 1930s. These photos provide important pre-development,

baseline information for many developed areas ofthe state and are in demand



among planners, natural resource managers, and geologic mappers. The Environ-

ment and Transportation Center, in addition to fulfilling its contract projects, has

become a more active participant in regional and national professional societies and

associations, increasing its visibility and sharing its knowledge with the scientific

community.

The geologic mapping program has continued to be strong, ifunderfunded. The

integration ofnew seismic techniques and increased drilling capabilities have added

strength to our interpretations of Illinois' third geological dimension. Benefits are

felt in the mapping projects and in the research program on paleoseismicity. We
continue to work to map the upper 1,000

feet ofgeologic materials at a detailed

scale of 1:24,000 throughout the diverse

environments of Illinois. Although dif-

ficult and expensive, mapping is essential

to address societal impacts on our state's

vulnerable geology.

Throughout the Survey, we strive to

carry out scientific research and service

that benefits taxpayers in both the short

and long run, to provide a "public good."

Because we cannot have individual

contact with each ofthe state's taxpay-

ers, we maintain close contact with their

elected representatives who look after

the public's interests and provide a criti-

cal fink between the Surveys and the Illinois public. Over the past six years, the

Survey has worked to increase the scientific flow ofearth science information to the

administration, for example, by playing prominent roles in the Governor's Energy

Cabinet and on the State Water Plan Task Force.

Fly ash, a by-product ofcoal combustion, is a

component in these high-grade bricks, which

are being examined by Sheng-FuJoseph Chou

(left) andMei-In Melissa Chou as a represen-

tativefrom ColonialBrick Company looks on.

The company is testing the manufacture ofthe

fly-ash bricks on a commercial scale.

These kinds ofinteractions provide a way for us to explain our issue-driven research

and show its relevance. We continue to communicate the societal value ofour

research programs and ofthe resources we need to meet the earth science demands

ofpresent and future society. We work diligently to complete our projects, to ensure

our science is ofthe highest quality, and to communicate those results to our cus-

tomers in the most efficient way.

William W.Shilts, Chief

Illinois State Geological Survey
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"Isee the Illinois Survey as a testing labfor

the world. The things we do here andfind

out here have applications to concerns and

challenges throughout the world"

—Rob Finley, Director

Energy and Earth Resources Center



PTTC: Connecting Users with

Technology

Three-dimensional seismic techniques,

horizontal drilling, and underbal-

anced drilling are just three ofthe latest

technologies shared with producers through

the workshops presented by the Midwest

Region ofthe Petroleum Technology

Transfer Council (PTTC), housed in the

Oil and Gas Section ofthe Illinois State

Geological Survey. The recent discovery of

prolific reservoirs of oil and gas from the

mature Illinois Basin in southern Illinois

(p. 10) couldn't have happened without all

ofthis information.

The technical transfer of this type ofvalu-

able information is an important part of

what Midwest Region PTTC staffrou-

tinely do to fulfill their mission to bring

up-to-date technology to the Illinois oil

and gas industry, specifically, independent

producers, but also to engineers, investors,

and others. Many ofthese producers need

access to the latest technological and scien-

tific information but lack the resources

—

whether time, energy, or money—to obtain

it. The PTTC works with producers to

identify their needs, educate them about

technological options, and help connect

them with solutions in several ways.

Each year, PTTC staffhold six to eight

workshops that include presentations by

leading industry professionals and con-

sultants. Topics range from technological

information, such as drilling, production,

or reservoir management, to software

introduction. Depending on the topic,

workshops last from a single day to a week.

Because the Champaign ISGS location is

on the northern boundary ofthe Illinois

Basin oil production, PTTC staffgenerally

conduct these workshops in the southern

part ofthe state. Other workshops are

conducted that present the results ofISGS

geologists' research, for example, the reser-

voir studies on the Cypress and Aux Vases

Sandstones. The PTTC office at ISGS also

maintains a resource center where visitors

can evaluate software or check out self-

study videotapes.

i

The PTTC distributes newsletters and has

a well-organized Web site that contains a

calendar ofevents, oil and gas data, indus-

trial regulations, drilling permit informa-

tion, solutions to problems, special alerts,

technical information, and links to other

sites and resources. Established in 1994,

the PTTC has 10 national regions, each

affiliated with a state survey or a university.

The U.S. Department ofEnergy currently

underwrites about one-halfofthe program's

cost; the ISGS and industry fund the bal-

ance. As new technological developments

surface or an effective workshop is devel-

oped in one region, that technology is tried,

and results are reported to all 10 regions.



Shared Science Results in

Discovery

Anew, economically important oil

source, producing more than 2,000

barrels of oil each day, has been found

in Marion County, Illinois. Cumulative

production from March throughJune 2002

has been 225,165 barrels of oil. The initial

discovery well appears to tap into the largest

oil find in Illinois in modern times. This

exciting and successful venture is likely to

lead to increased drilling and additional

large oil discoveries in the Illinois Basin.

ofthe Petroleum Technology Transfer

Council, located in the ISGS Oil and Gas

Section.

In the late 1990s, it became very clear to

ISGS geologists studying the Geneva

Dolomite that there was connectivity

between the dolomite they saw in Indiana

outcrops and the formations in Marion

County. The geologists also felt the Illinois

rock formation had the potential for

>(ZVCLt01 s and oil storage tanks near Stephen A. Forbes State Park, which overlies afieldproducingGas-oil sep

about2,000 barrels ofoiland about 1.5 million cubicfeet ofnaturalgasper day

The well, completed under Stephen A.

Forbes State Park, was sited and drilled

using modern technologies: three-dimen-

sional (3-D) seismic, horizontal drilling,

and underbalanced drilling. All of these

technologies were highlighted in this year's

workshops for independent oil companies

presented by the Midwest Regional orifice

commercial exploration and shared their

preliminary results through several profes-

sional conferences.

Ceja Corp., a partner in the Deep Rock

Energy Company discovery well, had been

seeking oil-bearing Silurian reefs or reef-

related fields in Illinois since the late 1970s.

10



At that time, the company was unsuccessful

in finding such structures but in the mid-

1990s did find oil in the Geneva Dolomite

at the Miletus Field, located just north

of Stephen A. Forbes State Park. Seismic

data indicate that a Silurian reefunderlies

the Miletus Geneva Dolomite production,

enhancing the ability ofthe dolomite to

hold and produce oil.

Horizontal drilling from outside the park

was required because no drilling was per-

mitted in the park. An expensive underbal-

anced drilling technique, using a drilling

fluid that is less dense than water, helped

prevent plugging ofthe reservoir porosity

with drilling mud. With this technique, the

oil and gas can flow unimpeded from the

reservoir rock.

Because a Silurian reeftrend occurs beyond

the Miletus Field and beneath the state

park, where no oil and gas operations are

allowed, the companies worked with the

Illinois Department ofNatural Resources

(IDNR) to coordinate the state's mineral

interests with private ownership interests.

The IDNR also granted permission for the

company to conduct a 3-D seismic survey

in the park.

The seismic data were critical to

ensuring that the horizontal drilling

process hit the correct, productive

rock type, or "horizon." In some

locations, the drilling target was

only 6 feet thick. The company also

used seismic techniques to produce

images of shallower horizons as well,

since stacked "pays"—or oil-produc-

ing horizons—are common in the

Illinois Basin.

Two additional wells are being drilled to

provide the most efficient means to obtain

the most oil possible from the find. The

company also is exploring ways to use the

significant amounts of natural gas that

accompany the oil in hopes that this gas

might be used to power the equipment

needed to produce hydrocarbons at the well

sites and to power a local fish hatchery.

ISGS research results and seismic data helped drillers locate

an especiallyproductive oil-bearing horizon in the Geneva

Dolomite in Marion County.

11



Coal Bed Methane:
A Potential New Energy Source

Individuals and companies around Illinois

and other states are showing a great deal

of interest in the potential 11 trillion cubic

feet or more of coal bed methane estimated

to Ue within the state's 200 billion tons of

coal resources. About 50 requests for advice

and information about these economically

important gas resources are submitted to

the ISGS each year by industry, govern-

ment agencies, and the general public.

A new ISGS research project, supported by

the Illinois Department ofCommerce and

Community Affairs, Office ofCoal Devel-

opment and Marketing, is designed to

determine the availability and commercial

potential ofcoal bed methane. The study

has several aims:

1. To add to and improve the gas desorp-

tion data from the major coals in five

diverse areas of Illinois.

2. To determine

the adsorption

and desorption

characteristics of

Illinois coals.

3. To determine the

origin and quality

ofthe coal gas.

4. To produce digital

maps showing the

coal bed methane

potential ofthe

Illinois coal field.

5. To further

delineate the total

thickness of coal

seams in Illinois.

Foreground: ISGSgeologistsfrom the Oiland Gas and Coal Sections labeland 6. To analyze the

store core at a drilling site near Olney. These core samplesprovide information chemical com-

about thegas content'; thickness, density, stratigraphicposition, and roofrock of
position ana

. 77 . _ . . _ .„
'

'
. 7 _ . r classification of

the coal beds. Background: Drillers remove an empty 12-foot length ofpipefor

cleanin& coal samples.
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Preliminary study results

suggest that the southern

halfof the Illinois coal field

may contain more coal bed

methane than previously

thought, perhaps as much

as 50 to 100% more. As

ofnow, low to moderate

amounts ofcoal gas have

been produced from some

abandoned underground

mines in Illinois. Although

coal bed methane hasn't

been commercially produced

from virgin coal seams in the

state, recent exploration and

production testing activities in Illinois and

Indiana are encouraging, and some seam

gas projects are getting under way.

In future partnerships, we will explore

techniques for well treatment and comple-

tion to determine the optimal conditions

for extracting coal bed methane. Under-

standing coal permeability and designing

well completion techniques that are suitable

for local conditions appear to be the keys to

successful production of coal bed methane

in Illinois.

After removal, coal core samples areplaced in

the on-site desorption unit as quickly aspossible.

They are sealed in airtight canisters, pressure is

gradually reduced to extract methane, and the

releasedgas volume is carefully measured at timed

intervals. After the releasedgas is collected, it is

analyzed to determine its quantity, quality, and

origin.

13



Reducing Impac

Carbon Dioxid 1 1 %j

Survey scientists have been studying

methods to reduce the environmental

impact ofcarbon dioxide (C0
2
) emissions.

One way to reduce C0
2
in the atmosphere

is to "sequester"—or contain—the C0
2
in

underground reservoirs. Several Illinois

sites have the potential for C0
2
sequestra-

tion: some types of oil reservoirs, deep

and uneconomical coal seams, and saline

aquifers. The quality, size, and geological

suitability ofthese sites need to be deter-

mined.

To assist those interested in their evalu-

ation ofcarbon sequestration, the U.S.

Department ofEnergy's National Energy

Technology Laboratory has funded the

development ofthe Midcontinent Interac-

tive Digital Carbon Atlas and Relational

Database (MIDCARB). Through the

MIDCARB project, critical informa-

tion about C0
2
sources and sinks is being

compiled for online distribution. Five state

surveys—Illinois, Indiana, Kansas, Ken-

tucky, and Ohio—are cooperating in this

effort, which allows each state to tap into a

wider pool ofexpertise in technology and

information delivery. The aim ofthe group

is to develop the technologies needed to

access, query, model, analyze, display, and

distribute natural resource data related to

C0
2
management.

Still in a preliminary stage, the MIDCARB
Web site (http://www.midcarb.org), hosted

by the Kansas Geological Survey, provides

access to state databases through an easy-

to-use, graphical interface. The site user

can click on interactive maps to select layers

with information about C0
2
sources, base

maps, coal, infrastructure, petroleum, and

geology for the five states. The GIS (Geo-

graphic Information System) data behind

the map layers can be loaded in real time

directly from the separate state databases.

Data about C0
2
sources and geologic layers

are continually being added to the Web site.

These maps and data can be used to calcu-

late the amount ofC0
2
that realistically can

be stored in deep subsurface geologic sites.

The MIDCARB project also allows the

geologists to test and demonstrate the con-

nectivity oftheir separate spatial databases.

The project has the added benefit ofprovid-

ing ISGS geologists with the opportunity

and the means to do additional mapping

ofthe Paleozoic units of Illinois, which

provide some ideal sites for gas storage.

14



Communicating Com
availablilty

Clean coal technologies developed by

ISGS scientists improve the com-

mercial potential ofthe state's vast coal

resources, making it important for mining

companies, utilities, energy producers, and

consumers to know where mining potential

exists. Scientists and companies also need

to know the location and description of

coal beds and mined-out areas before they

explore the subsurface for suitable sites

for new coal mining, coal bed methane

retrieval, consideration for carbon seques-

tration, or location offuture power plants.

To meet these information needs, ISGS

geologists are continuing to produce

coal maps and publications that update

and expand the state's inventories of coal

resources. The ISGS products identify

those resources with the most favorable

geologic and land-use characteristics for

mining, including mine-mouth power

plants. The products also alert users to

unfavorable geologic conditions that can

increase mining costs; reveal land-use fac-

tors that restrict or limit mining, such as

regulatory restrictions or the presence of

towns and roadways; and show the probable

trend offuture mining ofthese resources

utilizing current mining technology.

Availability of Herrin Coal

greater than 66 inches

42-66 inches

restricted or mined out

Ageneralized version ofa map showing the availability ofthe Herrin Coaland information about water

resources and infrastructure in the western halfofRegion 3.
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Eight new maps at a scale of

1:250,000 (1 inch on the map represents

about 4 miles on the ground) were pro-

duced to present the statewide availability

of the Herrin and Springfield Coals. Four

maps pertain to the Herrin and four to the

Springfield Coal, and each map reveals one

of four coal-producing regions of Illinois.

The maps were made possible through a

program funded by the Illinois Board of

Higher Education. ISGS stafftrained stu-

dents in map production techniques using

ESRI software. Once trained, the students

played a major role in completing the maps.

Overlain on USGS topographic map

features and coal data are other data that

might have implications for mining or

siting coal-fired plants, such

as surface water sources,

reservoirs, wastewater

treatment plants, potential

groundwater yields, coal-

burning electric power

plants, and electrical power

grids.

Publications ISGS geolo-

gists, continuing a publica-

tion series sponsored by

the USGS, produced an

ISGS publication, IM 124, on the avail-

ability of Danville,Jamestown, Dekoven,

Davis, and Seelyville Coals, which col-

lectively make up about 23% ofthe state's

coal resources. These coals tend to be

thinner and are deeper than the Herrin

and Springfield Coals, making them more

difficult to mine. Although less than 1% of

the resources ofthese five seams has been

mined, approximately 37% (17 billion tons)

oftheir remaining coal resources is available

for mining.

ISGS geologists are now working to pro-

vide statewide information about the Col-

chester Coal, a widespread and important

"marker" bed, which geologists use to help

identify and date rock above and below it.

Although a major seam ofthe Colchester

southwest ofChicago was highly produc-

tive many years ago, throughout most of

the state the coal lies in beds that are thin

and are not ofmuch interest for commer-

cial underground mining. However, the

seam has the potential for renewed sur-

face mining in north-central and western

Illinois.

North-south cross section showing several major coalseams in Illinois.

Whether or not these identified Illinois coal

resources are ultimately mined depends on

a variety of factors, including the demand

for a particular quality of coal, cost of

mining, availability and cost oftransporta-

tion, closeness ofthe deposit to markets,

and cost and availability ofcompeting fuels.

16



Mine Ma

Planners, engineers, researchers, home-

owners, and historians are just a few

ofthe individuals who request and use

information about the location and status

of surface and underground coal mines

in Illinois. Knowledge about the states

extensive mine history is especially critical

to avoid building over areas where earth

collapse (mine subsidence) is likely. Such

information is also valuable for exploring

coal bed methane and gas storage sites and

methodologies.

Using funds provided by the Illinois

Department ofTransportation and the

Illinois Mine Subsidence

Room and Piller

Source of Mine outlines

—-—~*~w final mine map

/•v .>-^~. not final mine map

Mining method

Longwall

Insurance Fund, the ISGS

Coal Section has com-

pleted its third year of a

project producing detailed

(1:24,000) 7.5-minute

quadrangle maps of Illinois

mines. Fourteen maps for

the St. Louis Metro East

area were provided the second year. Nine

more mine maps were produced this past

year, including quadrangle maps in Mar-

shall, Peoria, Franklin, Macoupin, Mont-

gomery, and Madison Counties.

The quadrangle topographic base maps are

overlain with information about mine loca-

tion, years of operation, mining methods,

and escape and air shaft locations. Each

Aportion o/~Coal Mines in Illinois, West Frankfort

Quadrangle, Franklin County.
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map is accompanied by a directory that

provides more information about the mines

and the source maps. The number and types

ofmines and the amount and complexity

ofdata are some of the considerations that

affect the time it takes to produce a given

map and its directory.

Franklin County, for example, contains

many big mines because of its thick coal

seams, most ofwhich are now mined out.

Some natural gas was produced there in

the 1940s, and the area is currently being

explored for its coal bed methane potential.

The Gillespie Quadrangle in Macoupin

County, known as the source ofthick beds

ofhigh-quality coal, also is known for the

layers of shale above that coal that can

suddenly collapse during or after mining.

Mining in such conditions increases

the danger to miners and the expense of

mining. Some subsidence under roads

caused by mine voids has occurred in the

past, but risk of subsidence is anywhere

undermining has occurred.

The coal mine maps are available free for

download from the ISGS Web site

(http://www.isgs.uiuc.edu/) or maybe

purchased as paper copies from the ISGS

Information Office.

".
. . afriend andformer Dean ofGeologyfor Indiana University suggested I contact Zak Lasemi at

ISGSfor information I was seeking on the miningpotential under the 3,200-acre campus ofPrincipia

College in Elsah, Illinois. He saidISGS was one ofthe most helpfulgeological surveys in the entire

U.S. What an understatement that was!

Lasemi started me offwith geological maps ofthe limestone in Jersey County and other geological

reports by ISGS When our team arrived on site, Joe Devera and Brett Denny showed up to offer

their assistancefrom theirfield notes to our geologist. He said thatfor two days he learned ofJersey

County limestone in stereo
—one in each ear. ...Asa result we agreed to drill one hole to verify this

[that there was a 100' layer ofdolomitic limestone about 100' below the river] in early May. At this

point, yourpeople recommended that Don Mikulic, your Silurian expert, take a look at it. [After

hydrologic studies andEER testing, Don Mikulic] arrangedfor Zak Lasemi to review the cores and

the logs and write a summary ofthe geology above the Silurian, while Don did a summary ofthe

Silurian geology below that. The help and cooperation ofall ofyourpeople has been outstanding

—Larry Elder, Consulting Engineer

LarryElder/Associates, Westlake Village, California
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Once, many ofthe homes in the United

States were fueled by Illinois coal,

but oil, gas, and electricity have long since

replaced that energy source. Industry,

which still uses a large amount of coal, has

tended in recent years to favor the use of

lower-sulfur coal from the western states,

because transportation costs have been

lower than the costs of cleaning high-sulfur

Illinois coal.

The development ofhighly efficient scrub-

bers can increase the marketability of Illi-

nois coal, but these, in turn, rely on sources

ofhigh-quality limestone. Geologists at the

Illinois State Geological Survey field many

calls requesting assistance locating high-

quality limestone for scrubbing at coal-fired

power plants. High-quality limestone is

needed in order to capture the greatest

volume of coal combustion pollutants.

The northeastern, industrialized part ofthe

state has many large dolomite deposits, but

they are generally not of sufficient quality

for use in the scrubbers. The southwestern

portion ofthe state, however, contains an

abundant supply ofthe highest-quality

limestone from the Mississippian units,

such as the Salem Limestone Member.

Aerial view ofthe

Waukegan generat-

ing station, a coal-fired

powerplant located on

the Lake Michigan shore.

Theseplants require

high-quality limestone

for cleaner coal combus-

tion.
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The workingface in

theJonesboro Quarry.

This quarry opera-

tion and others in the

southwesternpart of

the state, whichpro-

duce the high-quality

limestone neededfor

scrubbers in coal-fired

powerplants, are

trying to survive amid

rapid urban expan-

sion.

Pilot studies show that some of those

deposits are especially pure—up to 98% cal-

cium carbonate. The Salem Limestone for

example, has multiple high-purity zones,

but not all zones have the same properties

or characteristics when used. The materi-

als in each zone are different in grain size,

types of fossils, and cementation, and these

differences affect how the rock will react

with coal combustion by-

products. Microcrystalline

grain size and high cemen-

tation are two especially

important characteristics of

limestone used in scrubbers.

Geologists use thin-section

microscopy to study and

characterize rock samples

from each zone to get a

usable rock mixture.

County, for example—will make it difficult

to open above-ground quarries there in the

future (see p. 21). The likelihood offuture

restrictions increases the urgency for reli-

able, detailed information about the mining

potential ofthe area. ISGS geologists are

working to refine regional cross sections of

the area's geology to expand their view of

the region's subsurface.

The rapid urbanization of

the southwestern portion

ofthe state—up to 4,000

acres annually in St. Clair

A microscopic view ofhigh-quality limestone showingfossil oolites

(roundgrains) with calcite cement.
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Illinois' stone,

sand, and gravel

are the build-

ing blocks of its

construction and

growth. Highways

and bridges, build-

ings, and industrial

uses all rely on a

ready supply of

these materials.

Fortunately, Illinois

consistently ranks

13th or 14th in the

nation in aggregate

production, cur-

rently producing

about 128 million

U.S. tons, includ-

ing 90 million tons

of stone and 38

million tons of sand

and gravel.

An interior viewjust inside the entrance to the limestone mine at Valmeyer

Quarry. This mine is now inactive, but recent state andfederalgrants will help

connect the mine's infrastructure to main surface infrastructures. About 100,000

squarefeet ofthe 6 million available will be usedfor a cold storagefacility. The 60

permanentjobs that will be created represent a major opportunity in this 700-

person community.

Despite the state's high level ofproduction,

its demand for aggregates is even higher.

Although the economy has slowed, con-

struction activity in the state has increased,

in part from already planned projects, low

mortgage interest rates, and the contin-

ued good performance ofreal estate as a

financial investment. Based on planned

construction, the demand for aggregates

should increase 40% by 2006.

Although demand for aggregates in the

northern part ofthe state is high and

resources are plentiful, people in urbanizing

areas in this part ofthe state often find it

difficult to exist with the traffic, noise, and
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A conveyor inside the mine takes stonefrom the

crusher to the stone sorter.

dust of quarries, even though the extracted

materials are essential to maintain the cities

themselves. In other locales, such as central

Illinois, where few quarries exist, aggre-

gates are already in short supply. Obtaining

aggregates from neighboring states to fulfill

contracts is an expensive solution to road

construction needs, since the weight of

stone, sand, and gravel makes transporting

them quite costly.

ISGS geologists are working with stone

companies exploring novel ways, such as

underground mining, to meet this increased

demand for construction aggregates. Long

commonplace in the coal industry, under-

ground mining of aggregates is proving to

be a successful strategy for several reasons:

1. Underground mining can extract more

resources than the easily accessible mate-

rials mined from quarries. Traditionally,

Silurian deposits were extracted, but

the shale underlying them often made it

uneconomical to access the Ordovician

limestone and dolomite beneath. Room
and pillar techniques, however, make it

possible to go underneath the thick shale

to retrieve those materials.

2. Underground mining reduces noise,

dust, and disturbance at the surface. For

example, near East Alton, golfers swing

their clubs oblivious to the mine beneath

them.

3. Underground mining avoids the cost of

removing unwanted materials above the

desirable aggregates; in southern Illinois,

removing that "overburden" makes the

cost ofquarrying prohibitive.

4. After mining, the underground space can

be reused, for example, as cold storage

facilities. Also, mushrooms have been

commercially grown in these constant

climate excavations. ISGS economists

are studying the economic feasibility

ofpost-mining uses for these spaces.

Preliminary results indicate that under-

ground mining of aggregates can be

economically feasible.

Underground mining relies on an under-

standing ofthe geologic materials beneath

the surface, and ISGS geologists are work-

ing in the field to add to their knowledge of

the area's stratigraphy. This information is

useful in locating and describing high-qual-

ity aggregate materials and helps prevent

costly mining mistakes.
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In January 2002, ISGS scientists showed

Illinois and Iowa Departments of

Transportation officials and a major aggre-

gate producer from each state how a new

mineral analyzer could be used to provide

information that is helpful for constructing

stronger, safer roads that are less expensive

to build and maintain.

ISGS scientists demonstrated how the

portable infrared mineral analyzer (PIMA)

uses infrared light to quickly and accurately

identify the mineral contents of stone

samples. The unit identifies minerals by

electronically comparing the pattern gener-

ated by the reflection oflight shined on the

sample against known patterns ofmineral

standards in its database.

The shoebox-size unit may be used on-site

to detect levels ofimpurities present in the

sandstone, limestone, and dolomite used

in paving. Because the PIMA can analyze

a hundred samples in about 100 minutes,

it helps workers quickly select the best

materials. Purer construction materials

create stronger, more durable surfaces that

are less prone to expand and develop cracks

MineralogistRandy Hughes demonstrates the capa-

bilities ofthe PIMA at an open house at the Natural

Resources Building on the University ofIllinois'

Urbana-Champaign campus. ISGS ChiefWilliam

Shilts (left) and mineralogist PhilDeMaris look on.

as they freeze and thaw, allowing roads to

last longer with less maintenance. Materi-

als used in asphalt paving mixes determine

road surface roughness and tire traction,

which are key safety factors in bad weather.

The analyzer is used on projects funded

by the Illinois Department ofTransporta-

tion, the Illinois Environmental Protection

Agency, the National Science Foundations

Archaeometry Division, the Illinois Trans-

portation Archeological Research Program,

the University ofIllinois' Program on

AncientTechnology and Archaeological

Materials, and the Illinois Association of

Aggregate Producers.

Lessons learned from use ofthe analyzer

in Illinois may be applied to construc-

tion projects, site assessments, mapping

efforts, education and technology transfer,

and archeological work worldwide. The

unit's ability to analyze materials without

damaging them is especially valuable in the

analysis of archeological artifacts and rare

geologic samples.



Fly-Ash Brick

Commerci

Anew method ofmanufacturing stron-

ger bricks is moving closer to com-

mercial reality. These bricks, which have

better insulating properties than tradition-

ally produced bricks, are manufactured

from a solid waste produced by Illinois

coal-burning power plants.

A worker sets up a die on a brick extrusion machine used to

producefly-ash bricks at ColonialBrick Company, Inc.

utilities and thereby improving the market-

ability of Illinois coal.

Laboratory-size test bricks made from a

mixture containing 20 to 70% fly ash met

or exceeded commercial specifications. In

2001, more than 1,000 test bricks made

with 40% and 50% dry or ponded

Illinois class F fly ash were produced

at a pilot-plant scale atJ.C. Steele&
Son and Global Clay Marseilles. In

May 2002, more than 10,000 com-

mercial-sized fly-ash bricks produced

by Colonial Brick Company, Inc. met

or exceeded commercial specifica-

tions. The fly-ash bricks had better

color and physical consistency, fighter

weight, greater compressive strength,

and lower thermal conductivity than

standard bricks. A market survey and

a preliminary economic analysis have

been completed.

The ISGS program, now in its commercial

testing phase, benefits the brick, coal, and

utility industries in Illinois by providing

an alternative use for the roughly 3 million

tons of fly ash generated by coal combustion

in Illinois each year. The successful com-

mercial production ofthe bricks containing

fly ash could save brick manufacturers up

to 70% of their total cost for raw materi-

als while reducing waste disposal costs for

The study is funded by the Illinois

Department ofCommerce and Community

Affairs and the Illinois Clean Coal Institute

with support from the ISGS, University of

Illinois at Urbana-Champaign, Global Clay

Marseilles, Richards Brick Co., Ameren

Central Illinois Public Service, and Central

Illinois Light Company's Edwards Power

Plant.
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ISGS researchers are developing

second-generation mercury control

technologies after successfully dem-

onstrating first-generation technology

at the University of Illinois Abbott

Power Plant during summer 2001.

That commercial-scale test completed

a 6-year study funded by the Illinois

Clean Coal Institute and the Electric

Power Research Institute (EPRI)

to develop and identify inexpensive

sorbents to remove mercury from flue

gases produced by coal combustion. MassoudRostam-Abadi describes the sorbent injection process,

which controls mercury emissionsfrom coal-firedpowerplants.

This past year, ISGS scientists worked

with Maxwell Engineering and Micro

Energy Systems personnel to produce 1,500

pounds of activated carbon from 16,000

pounds ofcorn fiber, a by-product ofetha-

nol production, at the Williams Bioenergy

plant in Pekin. The performance ofcorn-

derived activated carbon was found to be

similar to that oflignite-derived activated

carbon. With ISGS engineers acting as

consultants, the process was successfully

tested elsewhere in the nation.

The ISGS is

one ofonly a

few pioneering

organizations

in the United

States helping the

U.S. Environ-

mental Protec-

tion Agency

(EPA), the U.S.

Carbonfrom Illinois corn is being testedfor use as an inexpensive sorbent to remove l^epartment

mercuryfromflue gases. °* ^nergy> an0-
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EPRI develop mercury control technologies

power plants can use to meet the stricter

EPA-regulated limits expected for mercury

emissions.

ISGS scientists, working in conjunction

with EPRI, Apogee, and URS Corporation

International, continue to investigate the

potential use ofadvanced sorbent materials,

including the re-use ofexpensive supersor-

bents and the on-site use ofmore advanced

micro-engineered materials such as carbon

fibers, carbon nanoparticles, and carbon

nanotubes. Advanced sorbent technologies

are needed to remove trace pollutants from

the flue gases of coal-fired power plants in

order to meet the stricter clean air regula-

tions that are expected in the future.

Burning Cleanly: Engineers Develop Biosolid Fuels

Today's trash may be tomor-

row's fuel source. ISGS
engineers are working to

produce clean-burning fuels

from municipal solid waste

and coal fines. Successful

development ofbiosolid

fuels would help reduce

the amount ofmunicipal

solid waste, such as sewage

sludge, buried in landfills

and coal fines discarded in

tailing ponds.

Researchers are studying the

potential ofmixing very fine

grains of coal, called coal

fines, with sewage sludge

and limestone to create fuel

pellets. The pellets may be

burned in the stoker-fired

and fluidized bed boilers

used to produce electricity at

power plants.

ISGS scientists are testing

various methods and work-

ing with several industrial

partners to prepare for

a demonstration ofthe

technology. The project

is funded by grants from

Illinois Clean Energy

Foundation and the Illinois

Department ofCommerce
and Community Affairs.

"Recently, I was trying to acquire some detailedgeological information on apiece ofground that my

family owns in Montgomery County, Illinois I ended up speaking to a geologist by the name of

Zakaria Lasemi. I wanted to letyou know that he greatly assisted me by intelligently answering each

.
and every question that I had. Not only was it clear that Mr. Lasemi was knowledgeable, but I was

equally impressed with hispatience andgenuine desire to inform a layman like myself

—Stan H. Cook

Denver, Colorado
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ISGS engineers are participating in a pro-

gram to develop a process commercial

power plants can use to generate electric-

ity by burning Illinois coal in an oxygen-

enriched environment. The process could

potentially increase fuel efficiency, reduce

the release ofpollutants, and generate a

C0
2
-rich flue gas ready for sequestration.

Current combustion methods use air,

which is made up ofone part ofoxygen to

four parts of nitrogen, but only oxygen is

consumed during combustion. About 10

pounds of air are needed to burn just one

pound of coal. In contrast, in an oxygen-

enriched environment, only two pounds of

oxygen are needed to burn one pound of

coal.

Keeping nitrogen out ofthe combustion

area reduces the volume ofproduced flue

gas that must be cleaned and reduces the

volume ofpolluting nitrogen oxides in that

gas. High-oxygen coal combustion creates

flue gases that have a high concentration

ofC0
2 ,
potentially making it easier and

cheaper to separate C0
2
from other gases to

prevent C0
2
release into the atmosphere.

ISGS researchers are cooperating with two

companies, Air Liquide and boiler manu-

facturer McDermott Technology, Inc., on

the project. The initial phase ofthe project

ISGS chemical engineers Scott Chen andMassoud

Rostam-Abadi and visiting scholar Yong-Qi Lu

perform a techno^economic evaluation ofoxygen-

enriched coal combustion.

was funded by the Illinois Department of

Commerce and Community Affairs' Office

ofCoal Development and Marketing.

The U.S. Department ofEnergy and the

National EnergyTechnology Laboratory

recently approved funding for the next

phase of this program.
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Coal-washing Process

International In
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Engineers at the ISGS Applied

Research Lab are refining an ISGS-

developed coal-washing apparatus that

benefits the environment, industry, and

electricity consumers. The new equip-

ment was first demonstrated commercially

ISGS technician Chris Manrique (center) shows

how thefrothflotationprocess is monitored to

Illinois Clean CoalInstitute representative Dr.

Francois Botha and another official attending the

first commercial demonstration ofthe coal washer.

in January 2002 at Consolidated Mine

Company's coal mining and processing

plant near Sesser in southern Illinois.

The machine was created and installed

through a partnership with the mining

company, the University ofIllinois, Illinois

Clean Coal Institute, and the Illinois

Department ofCommerce and Community

Affairs, which funded the project. Patent

applications have been initiated.

The coal-cleaning process is nonpolluting

and increases mine production by using the

25% of coal normally discarded during pro-

cessing. The washer removes contaminants

from very small coal grains, thus reduc-

ing the amount ofpotentially hazardous

materials placed in tailing ponds. Coal fines

cleaned by the process have lower amounts

of sulfur and can be mixed with high-sulfur

coals to create a blend that more closely

meets Clean Air Act standards, reducing air

pollution and power generation costs and

creating savings that may be passed on to

consumers.

Another savings is that one $45,000 washer

can replace three $100,000 machines cur-

rently used to wash coal fines. The purchase

price ofmotors and pumps used in existing

machines is eliminated, as is the cost to

maintain and operate that equipment.

In addition to cleaning coal, the equipment

can be used to process many other materials

mined worldwide and to clean contami-

nated soils and oil spills. The automated

washing process, which has no moving

parts and may be operated remotely, pro-

tects workers because they are not exposed

to contaminants.
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Some U.S., British, Brazilian, and German

companies are curious about the technol-

ogy. Several researchers are seeking to

develop collaborative research and devel-

opment programs. The National Energy

Technology Laboratory is collaborating

with the ISGS as part offederal efforts to

secure national energy resources, reducing

dependence on foreign supplies.

The U.S. Department ofDefense has

expressed interest in using the machine to

clean military bases worldwide, including

the abandoned Chanute Air Force Base

in Rantoul, Illinois. ISGS engineers are

working on the technical issues involved

in removing fine coal particles and spilled

diesel and jet fuel from contaminated soil at

the bases. The U.S. Department ofEnergy

has inquired about the potential for using

the washer to decontaminate low-level

radioactive mill tailings used in weapons

manufacturing. The washing apparatus

also is being considered as part offederal

plans to help China improve environmental

conditions in Beijing as the city prepares to

host the 2008 Summer Olympics.

ConsolidatedMine Company officials explain the benefits ofthe ISGS-developed washer to officialsfrom

the ISGS, University ofIllinois, Illinois Clean Coal Institute, and the Illinois Department ofCommerce

and Community Affairs at thefirst commercial demonstration ofthe new coal-washingprocess.

29





Students from State's Universities Sample Sediments

Soil Sampling Project Progresses

Climate Change: Reconstructing the Past to Predict the Future

The Color of Illinois' Past:

Quantified System Reveals Paleoclimate Change

Fc&sil Collection Donation Expands Knowledge Base

Guidance for Agrichemical Retailers

Preserving the Science in Liner Samples

Streamlined Assessment for Third Chicago Airport

Getting to the Core: The

Environmental GTS

McKinley Bridge Reh

Analyzing Gas Leaks from a M! ijcip?

Geologists Investigate Subsurface StaflHfty&
Mapping Aids Earthquake Disaster Response Plyis

Studying Seismic Structures in Southf-Centol

Study Unearths Youngest

r i '

*

Llllll- i Geologii

33

35

36

37

38

40

42

43

mwrn



"Full understanding ofthe stress that is

constantlyput on the natural environment

by modern society requires an awareness of

the role ofgeology andgeomorphology as the

base ofthat environment"

—Michael Miller, Director

Environment and Transportation Center
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With the help of

ISGS geo-

chemists and geolo-

gists, two-person

teams ofearth science

students from Illinois

universities per-

formed a valuable ser-

vice this past summer.

They completed

the state's portion of

a long-term national

project, sampling streambed sediments

for chemical and mineralogical analyses.

The undergraduate and graduate students

came from the University of Illinois at

Urbana-Champaign, Illinois State Univer-

sity, Northern Illinois University, Southern

Illinois University, and Western Illinois

University. ISGS scientists recruited the

students through their geology departments

and trained them in methods of sampling

collection and analysis.

The sampling program was conducted

in conjunction with the U.S. Geological

Survey's (USGS) national geochemi-

cal mapping program and was funded by

the Illinois Board ofHigher Education.

Analyses were funded by the USGS. The

project's goal was to complete a systematic

collection ofstreambed sediments from

selected Illinois sites for chemical analyses.

Although these sampling sites had been

Stream site in McHenry County sampled by University ofIllinois students

David Westermann andBrian By<rd inJune 2002.

initially selected by the USGS in the mid-

1970s under the Hydrogeochemical and

Stream Sediment Reconnaissance program,

most Illinois sites had not yet been sampled

by fall 2001.

The sampling was a continuation ofthe

National Uranium Resource Evaluation

(NURE) program, which initially ana-

lyzed samples for uranium but since 1977

has increased analyses to include up to 80

elements, including arsenic, mercury, and

selenium. Also in 1977, the boundaries

ofthe NURE sampling program changed

nationally, which required additional sam-

pling to complete the database. As of2001,

85% ofthe state had not been sampled. The

need to complete the national program and

to enhance the ISGS mapping program's

geochemical database was the impetus for

this ISGS project.
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Southern Illinois

University Geology
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ments at Giant City ^F
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session.

Each student team sampled about 130 sites

in its geographic area during two 60-day

field experiences. At each sampling site,

students collected 8 to 10 samples from a

30- to 75-yard-long area of a streambed,

sieved the sediments into wash pans similar

to those used for gold prospecting, and then

collected a composite final sample by sub-

sampling sediments from the wash pan. At

specific sites, extra samples were collected

to determine analysis ofvariance.

Latitude and longitude coordinates were

obtained using a Magellan 315 Global

Positioning System unit and linked to area

maps. To ensure that all needed data were

recorded, the collection procedures and

site geology and collection procedures were

described in a field notebook, and specific

questions were answered on a standardized

check-off sheet. When convenient, field

data were recorded on a portable computer

and saved to CD. Many ofthe sample

sites were digitally photographed and

saved to CD. Some teams experimented

with recording field notes on digital voice

recorders that could be downloaded to a

computer. Quality assurance and quality

control procedures were used during all

phases.

The data gathered by the students are of

national significance and will be put into a

database that will be available on the ISGS

Web site. ISGS geologists are planning

more intensive sampling to help solve

problems in critical areas. For example, data

on metal isotopes tie into the water issues

being addressed by mapping teams working

in Lake County in northeastern Illinois.

Analysis will help determine whether the

metal contents are natural or caused by

human activities, a distinction critical in

areas such as Lake DePue where sedi-

ments are being characterized to determine

whether they may be dredged safely.

"I would like to share afew observations aboutthepositive impact ofthe cooperative efforts between

the ISGS andISU [Illinois State University] this year. Thispast week has been remarkable. In all of

my nine years at ISU, I have never seen this level ofactivityfrom our students andfaculty this time of

year. Much ofthe activity thisyear is associated with students who worked on theseprojectspreparing

abstracts that directly relate to either the geophysics, geochemistry, orEDMAPprojects. Many ofthese

[abstracts] have ISGS scientists as co-authors. This isjust great. These projects have been instrumental

in taking our department to another level. In my view, the IBHE money that the ISGS invested in

our Department has been well spent. I hope that we will be able to continue developing these types of

projects in the years to come"

—David Malone, Professor

Department of Geology, Illinois State University Normal, Illinois
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Amulti-year, statewide study ofthe

chemical and mineral character-

istics of Illinois soils moved closer to

completion because ofthe efforts of

ISGS scientists who continued to gather

and analyze soil core samples. With the

permission oflandowners, the scientists

conducted drilling and collected 25

more 2-inch diameter cores to a depth

of20 feet. Scientists have now collected

101 ofthe 137 total number planned.

Cores are taken in a 20-mile interval grid

pattern that covers the state.

Gary Dreher (left) andLeon Follmergather soil cores in a

field near Watseka in November 2001.

ries from private developers, consultants,

scientists, and the general public.

The study is creating a well-documented

reference collection ofcores that can be

studied to provide other agencies, such

as the Illinois Environmental

Protection Agency (IEPA), with

background data as to what soil

characteristics are now consid-

ered to be "normal." Information

from the cores will help the ISGS

and other agencies answer inqui-

A.

. ;

""

Locations ofsoil cores collected in 2001-2002.

The study provides a way to address

Illinois' environmental health, including

contamination assessment, and to corre-

late the toxicity of soils to their effects

on plants, humans, and animals. The

research also relates the distribution of

elemental concentrations in the state to

wind-related weathering intensity and

particle sorting, shows the association

oftrace elements with soil minerals,

and helps scientists understand Illinois'

geochemical landscape and the compo-

sition oflake and river sediments.

As drilling progressed, the ISGS scientists

also were involved in outreach activities.

They explained the coring process, tech-

niques, and study goals to FFA members,

high school students, and members ofthe

media.
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Understanding past climate conditions

can help scientists make better predic-

tions about long-term climatic cycles. ISGS

researchers are studying the calcification

of ancient rootlet cells to better predict the

long-term El Nino-Southern Oscillation

(ENSO) cycles that

affect the Midwest's

climate. The ENSO
cycle is associated with

the warming and cool-

ing of surface water

in the eastern tropical

Pacific and influences

global weather and

climate patterns.

By determining the

isotopic composition

of plant-respired C0
2

that calcified in plant

rootlets in different

time periods thou-

sands ofyears ago

in Illinois, scientists

correlated variations

ofcarbon and oxygen

isotopes with climate changes caused by

ENSO cycles. Scientists now are studying

whether plant root calcification during the

GeologistHong Wang examines a calcified rootlet

used to study long-term climate change.

last maximum glacial advance played any

role in the sequestration ofatmospheric

co
2
.

Using close-up photographs, thin sections,

scanning electron microscopy, and cathodo-

luminescence images,

ISGS researchers

studied the cell walls

and nuclei of rootlet

cells found in ancient

soils. Scientists learned

that the root cell

structures calcified at

varying rates 11,000 to

21,000 years ago

during the Wisconsin

Episode when glaciers

repeatedly advanced

and retreated in Illi-

nois.

This reconstruction of

past climate condi-

tions allows scientists

to make better predic-

tions of long-term

growing-season climate variations related

to ENSO cycles in the Midwest.
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The Color of Illinois' Past:

Quantified System Reveals Paleoclimate Change

For years, geologists have

used the Munsell color

system to describe the color

ofrocks and sediments,

visually comparing the hue,

lightness, and relative color

purity ofearth materials to

color chips. ISGS scien-

tists have quantified that

helpful but inexact system

and now, for the first time,

can manipulate color data

mathematically.

ISGS scientists used a spec-

trophotometer to quantify

the exact color differences

ofgeologic sediments fol-

lowing international color

standards, using the values

of a color component to

identify weakly developed

paleosols. The refinement

minimizes variation in

results, increases accuracy,

and makes it possible to

determine color differences

too subtle to detect visually.

These color spectrum data,

combined with radiocarbon

age chronology, provided

valuable information that

allowed scientists to make

a detailed comparison with

the Greenland ice core

record. That comparison

revealed long-term (hun-

dreds to thousands ofyears)

changes in Illinois' paleo-

climate.
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Fossil Collection Donation

Expands Knowledge Base

Avaluable fossil collection has been

added to the Survey's Paleontologi-

cal Collections. The new collection allows

scientists to increase their knowledge ofthe

plants, animals, and environment ofthe

Paleocene Epoch ofthe Tertiary Period.

The newly obtained fossils are an impor-

tant addition to the Survey s already excel-

lent and extensive collection ofspecimens.

Many ofthese collections are used by

scientists worldwide to study the evolu-

tion, distribution, and paleoenvironment

ofmany plant and animal species that lived

from 10,000 years to 500 million years ago.

Certain geologic intervals are not well

represented in Illinois fossil collections.

The Paleocene Epoch of54.8 to

65 million years ago is one

such interval. Geologists

must rely on drilled cores

or excavations, quarry

exposures, and limited

outcrops to obtain access to

these buried layers ofearth

materials. To add to this

c

An internalfossil mold ofthegastropod Turritella

alabamiensis unearthed by Southern Illinois Uni

versify student Kerri Cope at the Golden Cat Co.

quarry near Olmsted in Pulaski County.

Geologist and curatorRodNorby examines shark

teethfrom the species Lamna cuspidata, recent

additions to the ISGS Paleontological Collections.

difficulty, the Clayton Formation, the rock

unit where the fossil specimens originated,

exists in Illinois in only Pulaski and Alex-

ander Counties. The Clayton Formation

was deposited in a shallow

ocean baywhen a precur-

sor to the GulfofMexico

extended north into the

southern tip ofIllinois.
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With the new fossil specimens, research-

ers now have access to at least 41 species

ofgenerally well-preserved Illinois marine

fossils from the Paleocene Epoch. The

fossils were obtained through the efforts

ofISGS geologists and students and staff

from the Geology Department at

Southern Illinois University

at Carbondale. Shark and

ratfish teeth, marine turtle

bones, crocodile teeth, crab

claws, gastropods, bivalves,

bryozoans, worm traces,

and wood material—all

were preserved in

fossil form and

recovered from

a clay quarry

in southern

Illinois.

The new collection is particularly valuable

because it contains fossil remnants ofrep-

tiles and crustaceans that are rarely found in

Illinois for this time period, and because the

collection was taken from a natural assem-

blage of fossils. Finding an assemblage that

includes a great diversity of fossils along

with their enclosing sediment provides

scientists with key information that allows

them to envision the paleoecology for this

period and to understand how a wide range

ofplant and animal species interacted in the

early Paleocene.

Afossil ofa shark 's maxillary tooth, with

a lateral cusp,from the species Lamna

cuspidata, a recent addition to the ISGS

Paleontological Collections.

"I wanted to express my deep appreciationforyour [Zakaria Lasemi] help inproviding me with a

last-minute replacement geology stopfor my GEOL 110field trip to Missouri Youprovided me

with an outstanding substitute! Thefossils at the roadcut along IL Rte. 3just south ofColumbia

were amazing Many ofthe students collectedpersonal samples offossils (and none ofthese are geology

majors). I also greatly appreciatedyour giving me a copy ofthe ISGS Guidebook 31. Itprovided me

a wealth ofinformation to lead the stop despite not having seen the exposure before. Thanks againfor

your help!"

Stephen P. Altaner, Associate Professor

Department of Geology, University of Illinois at Urbana-Champaign
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vjUIDANCE FOR ixGRICHEMICAL

Retail]

Storing and mixing pesticides and

fertilizers is everyday business for the

1,200 or so retail agrichemical facilities in

Illinois. The gravel driveways and park-

ing lots that surround those faculties can

receive small spills from hose connections,

accidents, and mishandling. To determine

the extent ofcontamination from these

spills, researchers from the ISGS and

the Illinois Department ofAgriculture

(IDA) have studied the concentrations of

contaminants in the gravel, soils, and sub-

surface materials at many ofthese sites.

Results ofthose studies clearly showed

that, although gravel slows the movement

ofpesticides and fertilizers into the soil,

Leaking hoses and slight spills at small agricul-

turalfacilities have thepotential, over time, to

contaminate thegravel lots at these sites and the

soilandgroundwater below.



the substances eventually move through the

soil and can compromise groundwater qual-

ity. Additional studies provided informa-

tion about how to clean these materials.

family-owned facilities usually aren't eli-

gible for federal funding, so the proposed

guidelines are being designed to be practical

and affordable.

The IDA was mandated by the Illinois

Pesticide Act of 1997 to administer a vol-

untary corrective action program when soil

pesticide contamination levels were large

enough to be ofconcern.

The ISGS and IDA are working together

to produce guidelines for voluntary cleanup

by the agricultural facilities. Unlike larger

hazardous waste sites, these smaller, often

The guidelines will include a detailed

sampling and analysis plan as well as quality

assurance project plans for field and labora-

tory activities. Companies will have the

option ofusing the guidelines' default soil

cleanup objectives or developing site-spe-

cific soil cleanup objectives. The detailed

assessment will be more expensive, but may

be more cost effective, depending on the

specific geologic conditions at the site.

"... please extend my appreciation to all ofthose [Illinois] Department [ofNatural Resources] staff

[who]participated in the remedial efforts at [the Fox Ridge State Park and SiteMprojects]. I would

like to specifically acknowledge DanAdomaitis andMark Hart ofthe Illinois State Geology Surveyfor

theirparticipation at Site M. .

.

. The coordination and team efforts exhibited with these two projects

goes a long way toward helping all ofus achieve our mission ofprotecting Illinois natural resources and

the services theyprovide. Again, thank youfor ajob well doner

—Tom Flattery, Director

Office of Realty and Environmental Planning

Illinois Department ofNatural Resources
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Preserving t

in Liner S

In
February 2002, ISGS and University

of Illinois personnel carefully excavated

and preserved key samples from a highly

instrumented experimental liner in which

water and chemical movement had been

Geologist Leon Follmer examines materials exposed by

excavation at the ISGS experimental clay liner at the

University ofIllinois' Urbana-Champaign campus.

Scientists monitored the movement ofwater and chemi-

cals in the linerfor 14years to evaluate theperformance

ofcompacted clay liners used in landfills.

monitored for 14 years. The liner, about

as large as a basketball court and housed

inside a pole barn on the University's

Urbana-Champaign campus, was part ofan

ISGS investigation into the performance

ofcompacted soil liners used to limit water

and chemical movement from landfills

into the environment that began in 1986.
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Temperature, humidity, and other environ-

mental variables that may affect the liner's

performance were carefully controlled.

This research, supported by funding from

the National Science Foundation, the

U.S. Environmental Protection Agency,

Illinois Waste Management and Research

Center, and the University ofIllinois

Office of Solid Waste Research, was the

first to prove that a liner constructed of

natural materials could be built to meet

federally mandated design and perfor-

mance standards. Faculty and students

from the University of Illinois Depart-

ment of Civil Engineering participated in

the research program.

Workers used a reciprocating saw to

cut 1 -foot-square soil blocks from the

gray-colored liner, which was made ofthe

Batestown Till. To preserve their mois-

ture content, blocks were wrapped in thin

plastic, painted with paraffin wax, labeled,

and secured with duct tape. In addition,

core samples and numerous grab samples

were collected.

The samples were stored at the University's

Civil Engineering building in a special

room that maintains high humidity levels.

It is important to maintain the moisture

and physical integrity ofthe samples

because future work will continue to inves-



tigate how water and contaminants

move through compacted soil liners.

ISGS scientists also described the

physical appearance and soil structure

ofthe liner as the experiment ended

and documented the excavation process

with videos and photographs. The pole

barn is now used for core storage.
Geologist Wen-June Su (foreground) takes a sample during exca-

vation ofthe experimental clay liner as GregHomrighous records

information.

^

Streamlined Assessment for Third Chicago Airport

For a number ofyears, the

need for a third airport in

the Chicago metropolitan

area has been discussed and

debated. In anticipation

ofthis project, the ISGS
prepared a 1:24,000 three-

dimensional map ofthe

Peotone "footprint," funded

by the USGS STATEMAP
program. During the

summer of2001, as a first

step to construction, the

State of Illinois began to

acquire land in the Peo-

tone area for the proposed

airport. As an essential part

of this process, the ISGS
was asked by the Illinois

Department ofTransporta-

tion (IDOT) to conduct

preliminary environmental

site assessments (PESAs) of

parcels to be purchased from

willing sellers in the Peotone

area.

This project was fast-

tracked by IDOT and, as

a result, it was necessary

to redesign the normal

ISGS process used for

highway PESAs. The ISGS
team designed a stream-

lined approach involving

historical research, site

inspections, and owner

interviews; recommenda-

tions for subsurface testing

were made. ISGS evaluated

64 parcels and submitted

reports on each of these.

The reports contained the

environmental factors to

be considered during land

acquisition and site develop-

ment, such as the presence

of storage tanks contain-

ing potentially hazardous

chemicals. This informa-

tion helped the consultant

hired by IDOT to accelerate

the land aquisition phase.

ISGS subsequently received

several e-mails and phone

calls from the consultant

praising the quickwork and

helpfulness in moving the

project forward. ISGS staff

in the Environmental Site

Assessment Section received

a commendation letter from

IDOT for their prompt,

high-qualitywork on this

highly publicized project.

*It was apleasure to work with you, andIam verypleased with the serviceprovided. The site audits

wereperformedprofessionally and [were] timely. Your assistance and cooperation with thisphase ofthe

project were greatly appreciated."

—TerryTappenbeck

IDOT Division ofAeronautics
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Getting to the Core:

The Collection

Survey staffwork hard to maintain the

ISGS sample collection and to ensure

that essential geologic samples, including

those from the private sector, are acquired,

preserved, and accessible for long-term use.

In a work area ofthe Geological Samples Library,

ISGS Quaternary geologistMike Barnhardt

describes core samples obtained during drilling in

the Wauconda Quadrangle.

Geologic samples provide essential and

unique information about the age and com-

position ofthe subsurface. They provide

clues about the climate, natural events, and

life forms ofprevious epochs. The samples

exactly represent small portions ofthe sub-

surface that, when collected over time and

in sufficient numbers and amounts, help

geologists visualize in three dimensions the

materials beneath the surface landscape.

The samples are also used to refine and

verify data collected by other methods, such

as geophysical logging and seismic reflec-

tion.
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During ISGS drilling processes—whether

shallow explorations of surficial deposits or

deeper drilling to bedrock—earth materi-

als are obtained, arranged by depth (age),

labeled, and described. Although project

scientists use the samples to retrieve the

data needed for their study, a wealth of

unexplored information—sometimes

available only through yet-to-be-developed

technological improvements—resides in the

samples. To prevent or remediate current

or future societal problems, the unstud-

ied information residing in cores may be

needed at some point.

Recognizing the value ofsuch geological

samples, the Geological Samples Library

(GSL) is the repository ofapproximately

Lengths ofdrillpipe laid out as wireline drill-

ingproceeds near Wood River, Illinois, during

February 2002. Thepipesgo down empty and

come backfilled with sediment and rock cores that

reveal valuable information about the composi-

tion, thickness, and distribution ofsubsurface

earth materials.



15,200 cores of different diameters, total-

ing about 2 million feet of drilling to date.

Most recent samples come from ISGS

mapping efforts; mapping efforts alone

have generated enough core that additional,

temporary storage barns had to be built to

supplement the available warehouse space.

Other sources of core include the Illinois

Department ofTransportation, quarry

operators, and oil and gas companies. In

addition to core, the GSL houses about

69,000 sets of cuttings totaling over 1 mil-

lion feet of drilling. The cuttings are mostly

from oil well and water-well drilling.

IJT

BobMumm removes a box ofcorefrom the shelfin

the Geological Samples Library. Thephysical size

ofthe ISGS collection makes storage a challenge.

The physical storage ofgeological samples

presents an ongoing challenge for the

Survey. Although bulky and expensive to

store, the samples contain irreplaceable

information, especially those from urban

areas where the earth materials have been

altered or covered. Information retrieved

from core samples helps avoid the expense

Drill cutting samples are being

organized andarchived by Bill

Revell, working in the Geological

Samples Library.

Dave Morse draws a stratigraphic column in the

field while core samples are being boxed.

of drilling that duplicates previous efforts.

When space limitations cause private

industry to dispose of samples, information

and investment dollars are also lost, espe-

cially when samples are from large munici-

pal or regional construction projects. The

cumulative loss from thousands ofborings

annually from smaller environmental and

engineering studies is also great.

To ensure the ISGS sample collection is

organized and retrievable, Survey staff

assign a unique identification number to

each core and set of cuttings, and informa-

tion about each is entered into an ISGS

database. These samples, collected from

around the state, are available for any

person who needs the information they

contain. People wanting to see cores or cut-

tings generally start with the ISGS Geo-

logical Records Unit to learn which samples

are likely to contain the information they

need.



Environmental

Both the public and private sectors are

showing considerable interest in a new

ISGS program to convert tabular environ-

mental databases to a Geographic Infor-

mation System (GIS) format. Conducting

an environmental site assessment involves

extensive use ofthese tabular databases

containing information

about sites ofpotential

environmental concern.

Geographic information

on the locations ofthese

sites is often needed,

but not always available.

Users need to know the

answers to questions

Top, Mark Yacucci ofthe Environmental Site Assessment

section checks GPS location coordinates against USGS coor-

dinates to map the site ofa CERCLIS (Superfund) landfill

in Urbana. Below, elevation helps himfind a landmark

so that he can hone in on the landfill's location using the

Rangefinder.

such as these: Where is this site? Is it close

enough to impact my project? Very limited

geographic-based environmental informa-

tion on such sites exists.

To fulfill the need for such information

and to make it readily available, the ISGS,

in conjunction with

the Illinois Environ-

mental Protection

Agency (IEPA) and

the Illinois Depart-

ment ofTransporta-

tion (IDOT), has

begun locating and

mapping these sites

in GIS format. To

date, mapping has

begun of Superfund

(CERCLIS, or Com-

prehensive Environmental Response,

Compensation, and Liability Informa-

tion System) sites, landfills, and coal

gasification sites. The process involves

research ofIEPA files for work already

done on these sites, visits to county

and other local officials for site infor-

mation, and actual site inspections.

Mapping efforts are focusing initially

on the Chicago and East St. Louis

metropolitan areas, where the need for

environmental information is espe-

cially critical.
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McKinley Bridge Rehabilitation

Initially designed

in 1910 to carry

freight cars and

inter-urban trains

from Illinois into

downtown St.

Louis, the McKin-

ley Bridge was later

modified in the

1930s to accommodate automobile traf-

fic. Over the years, the traffic and weather

took its toll on the bridge. Finally, some

segments ofthe bridge had deteriorated so

severely that there were safety concerns.

In October 2001, the Illinois ofDepart-

ment ofTransportation (IDOT) closed the

McKinley Bridge until a massive rehabilita-

tion effort could be undertaken.

At the request ofIDOT, ISGS geologists

conducted an environmental assessment

of natural and manmade hazards along the

bridge during the summer of2001. Because

the McKinley Bridge extends over highly

industrial and urban areas, manmade haz-

ards were of special concern, especially the

presence ofradioactive residues deposited

when a uranium refinery was located adja-

cent to the McKinley Bridge.

Rehabilitation ofMcKinley Bridge near downtown St. Louis will be delayed until

the extent ofenvironmental contamination near the bridge is known.

completed a preliminary environmental site

assessment (PESA) ofthe McKinley Bridge

area. The PESA found that the right-of-

way beneath the bridge contained a mixture

ofcontaminants, including dioxin, PCBs,

heavy metals, and industrial solvents, as

well as previously undocumented levels of

radioactivity.

IDOT uses the information generated by

the ISGS PESAs to help determine design

options and reduce the costs oftransporta-

tion projects statewide. IDOT may decide

to include a design alternative that avoids

purchasing potential environmental prob-

lems or that factors in the potential cost of

environmental remediation; IDOT may

also decide additional study is needed to

detail the level and extent ofthe contamina-

tion.

With the cooperation ofthe Missouri

Department ofthe Natural Resources,

the U.S. Army Corps ofEngineers, and

various environmental consultants, ISGS

In the case ofthe McKinley Bridge project,

IDOT has decided to continue to study the

extent ofthe contaminants present using

ISGS and outside consultants.
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Analyzing Gas Leaks from a
Municipal Landfi:

Geochemists at the Illinois State

Geological Survey were contacted by

andfill operators for help in determining

le source ofmethane gas (CH
4
) from an

tive municipal landfill in northeastern

inois. The landfill operators had detected

ethane in a few gas probes and wanted to
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The landfill site map showing the locations that

were sampled to determine whether methane leaks

were originatingfrom the landfill contents orfrom

natural sources.

know whether the gas was coming from the

landfill or whether it was a naturally occur-

ring drift gas that often occurs in Illinois.

The pressure and methane concentration at
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one probe was high and typical ofmethane

originating from drift gas. There were also

shallow peat deposits adjacent to the landfill

property.

The 134-acre waste disposal area is divided

into three units. The largest and oldest

unit—the "existing unit"— was con-

structed without a synthetic liner and

began receiving waste in the mid-1970s

Two other units, the south and north

expansion areas, were constructed with

double composite synthetic liners and

began receiving waste in 1997. All

three units contain active gas extraction
|

systems. Gas is also monitored by sev-

eral gas probes and monitoring wells.

Possible transmissive zones—potential

pathways for gas movement—had been

identified by the landfill operators.

In order to determine the source of

the detected CH
4

, the ISGS geochem-

ists collected gas samples, measured

gas pressures, and conducted isoto-

pic analyses. The environmental isotope

information helps the geochemists dif-

ferentiate among the different methane

sources. Carbon-14 (
14C) and tritium (

3H)

are useful because they are usually found in

higher concentrations in landfill gas than

in drift gas. However, ifswamps or shallow

wetlands occur nearby, as is the case for this



particular site, those

areas can also gener-

ate methane with 14C
activity comparable

to that ofmunicipal

landfills. The ranges

ofcarbon-13 (6
13C)

and deuterium (6D)

concentrations in

landfill methane are

ordinarily quite dif-

ferent from levels in

drift gas, but, again,

swamp environ-

ments can produce

values closer to those

ofmethane.
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Twelve gas samples were collected from the

site, four from within the landfill and eight

from the west perimeter ofthe landfill. Gas

samples were analyzed to determine their

concentrations of nitrogen, oxygen, carbon

dioxide, methane, and low molecular weight

hydrocarbons. Not all perimeter samples

contained enough methane for complete

isotopic analyses, but ofthose that were

analyzed, concentrations ranged from

2.6% to 86% methane. The isotopic results,

especially 14C and 3H, indicated that the

methane detected in the gas probes had

originated from the landfill. The isotop?

and gas pressure measurements suggest

the methane was migrating primarily fro;

the existing unit, mainly from near the

southwest corner.

This information, including a complete

description of sampling and analytical

methods, was sent to the landfill operators

to help them determine the appropriate

course of action regarding the migration of

the methane from their landfill.
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Geologists Investigate

Subsurface Stability Concerns

ISGS coastal and engineering geologists

are working with the City of Chicago's

Department ofEnvironment and Depart-

ment ofSewers to resolve questions about

the stability of materials underneath a

neighborhood on Chicago's south side.

Geologist Bob Bauer takes measurements infront ofa graystone

home on the south side ofChicago. Personnelfrom the ISGS and

several Chicago agencies investigated the causes ofthe site's struc-

turalproblems.

known to exist in the area, similar structural

problems were noted in nearby houses. An
investigation by the ISGS was warranted.

Scientists first collected and reviewed the

available borehole and excavation data

about the site, which is under-

lain by a layer ofsand 21 to 30

feet thick. Then they visited the

neighborhood to take pictures,

observe structural problems,

and collect additional core

samples and borehole data.

Geologists also obtained maps

ofwater and sewer line loca-

tions and maintenance from

the City ofChicago's Depart-

ment ofWater and Department

of Sewers. A videotape ofthe

sewer line in front ofthe house

showed no visible defects below

the street.

Some homes in the neighborhood were

built atop a relict beach created about 3,000

years ago when Lake Michigan had much

higher water levels. One homeowner in the

neighborhood wanted to know if subsur-

face instability was the cause ofdamage to

the structure of a graystone house there.

Although no instability problems were
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Geologists recommended that

a structural engineer examine

the problems in the home and

suggested actions the homeowner could

take to help keep the house in good physi-

cal condition. The geologists also pointed

out potential sewer-related problems at an

adjoining house. ISGS scientists continue

to work with homeowners in the neighbor-

hood and City ofChicago officials.



Mapping Aid

Disaster
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Planners can develop better earthquake

disaster response and recovery plans for

seismically active areas in southern Illinois

ifthey know the possible physical and eco-

nomic damage various earthquake scenarios

may cause to structures and businesses.

Responding to that need for planning

information, ISGS engineering geologists

created a map of

the Carbondale

area that classifies

its earth materials

by their potential

to amplify ground motions during an earth-

quake. This microzonation map, compiled

at a scale of 1:24,000 (1 inch equals 2,000

feet), can be used by state and local officials

with the Federal Emergency Management

Agency's (FEMA) computer program

for earthquake loss estimation to prepare

earthquake emergency response plans.

A microzonation

map ofCarbondale

Township in Jackson

\ County that classi-

I
fies earth materials

\
by theirpotential

to amplifyground

motions during an

earthquake.

' ; .

*

:»:.. * ":
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To create the map, data on the type and

thickness of earth materials present in the

Carbondale area were gathered from 110

wells in Carbondale Township in Jackson

County and added to existing information

contained in the ISGS Geological Records

Unit. Using orthophotographs, stack-unit

maps, digital bedrock surface and ground

elevation models, numerical analyses, and

other sources ofinformation, ISGS scien-

tists classified those earth materials by their

ability to amplify seismic waves.

Researchers then studied the different

frequencies at which the various classes

of earth materials amplify vibrations by

employing a sophisticated computer

modeling program that simulates the shear

waves generated during earthquakes. The

modeling helps scientists understand the

effects of shear wave amplification on build-

ings and other infrastructure. The map also

was used as part of a study of a potential

seismic source zone in south-central Illinois

(p. 53).

The microzonation map was created as part

ofthe Central United States Earthquake

Consortium's overall study ofpotential

earthquake hazards that could affect

FEMA Project Impact communities in

the region occupied by its seven members

(Arkansas, Illinois, Indiana, Kentucky,

Mississippi, Missouri, and Tennessee).

"I would like to thank you [Robert Bauer]for leading a laboratory on engineering strengths ofearth

materialsfor my GEOL 233 class (Earth Materials and the Environment) on April 17. . . .you did

an excellentjobpresenting information about the deformation ofearth materials, the nature ofengi-

neering strength equipment, the importance ofplanes ofweakness in evaluating the strength ofearth

materials, and rock-mass behavior. . . . you showed hand samples ofcores and rocks, actual testing

equipment, and clear slides to support the careful explanations, interesting case histories, and creative

analogies thatyou discussed. Finally, . . .you did a very goodjob eliciting studentparticipation. Many

thanksfor taking time out ofyour busy schedule to give such an informative and interestingpresenta-

tion. My students and Igreatly appreciate it."

—Stephen P. Altaner, Associate Professor

Department of Geology, University of Illinois at Urbana-Champaign
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Studying Seism

South-Cent

f i

CTURES IN
,1

JJ, J OIS

Although much time and effort have

been devoted to the study ofthe

New Madrid Seismic Zone (NMSZ) in

southeastern Missouri and northeastern

Arkansas, much less is known about the

source ofearthquakes in southern Illinois,

even though larger and deeper earthquakes

have occurred more recently in southern

Illinois than in the NMSZ. Understanding

where damaging seismic waves are likely to

originate allows disaster planners to prepare

better plans for earthquake emergencies,

reducing the time it takes emergency per-

sonnel to respond.

9 Maximum Dike Width > 0.5 m.

• Maximum Dike Width 0. 1 5 - 0.5 m.

Maximum Dike Width < 0.15 m.

Stream that has been surveyed.

O Major City

Map oflocations ofpaleoliquefaction dike sites discovered in southern Illinois andIndiana. The dike width

is indicated by the size ofthe solid circles. The shaded river banks were the areas that have been surveyed

during the last severalyears.
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ISGS scientists are performing an inte-

grated study of south-central Illinois to

determine which areas are more likely to

be the center oflarge-magnitude earth-

quakes. The researchers learned that certain

geologic structures, particularly the Louden

Anticline, the Centralia Fault Zone, and

the Du Quoin Monocline, appear to have

the potential to produce a severe earth-

quake. Scientists also estimated the possible

magnitude based on the lengths ofmajor

monoclines, anticlines, and fault zones in

the study area.

Using data obtained at little cost from oil

exploration companies, ISGS scientists

reprocessed seismic views ofthe subsur-

face and combined that information with

data obtained by field surveys and from

earthquake-disturbed sites along creeks

and river banks. Results of seismic process-

ing indicated that almost all ofthe major

structures in the shallower sedimentary

bedrock are caused by faults that start deep

in the bedrock basement where earthquake

movements originate in the region.

The earthquake-disturbed sites ofparticu-

lar interest were paleoliquifaction dikes, a

relict of soil carried upward through other

layers ofgeologic materials when seismic

waves rapidly moved through water-satu-

rated soils causing water to seek an escape

route to the surface. Scientists use the dikes,

which serve as a record of ancient earth-

quakes, to understand when and where

seismic activity has occurred over geologic

time.

Partners in the project include the Indiana

Geological Survey, Illinois State Museum,

and the University ofMaryland. The U.S.

Geological Survey and U.S. Department

ofthe Interior provided funding for the

research.

"Dear Mr. [Mike] Chrzastowski, Thank youfor coming to our school and teaching us all about geol-

ogy. Thank youfor thefossil bookmark and the wooly mammoth postcard! I learned that the Earth

always changes even beaches! Thank you again."

[Name withheld], Fourth Grader in Ms. Spangenbergers Class

Westmoor Elementary School

Northbrook, Illinois

54



Itudy Uneart
IN ILL )I

SGS scientists participating in a U.S.

.Department ofEnergy regional fault

study discovered the first place in Illinois

fhere surface faulting occurred in relatively

lodern geologic times 5,000 to 10,000

/ears ago.

he find came while scientists were evaluat-

ing regional faulting by examining earth

materials exposed in the banks ofBarnes

Creek north ofMetropolis in southern

Illinois. The site was chosen for study in

part because ISGS researchers had exten-

sively investigated the age offaulting in

the area in the mid- to late 1990s. Also,

the Barnes Creek Fault zone is the fault

system most likely to pass through or near a

Kentucky site being considered for a landfill

that would contain chemical and low-level

radioactive wastes produced by the Paducah

Gaseous Dif-

fusion Plant.

The waste was

produced during

the processing of

radioactive fuel

for nuclear power

plants.

ISGS experts,

cooperating

with private

contractors,

10123456T8 MSes

A map showing the location ofthe Barnes Creek Fault

study area in relationship to the Paducah Gaseous Diffu-

sion Plant.

ISGSgeologistJohn Nelsonpoints to an outcrop in

the banks ofBarnes Creek as he and representa-

tivesfrom the U.S. Department ofEnergy and

private contractors examine a narrow graben

wheregravel ofthe Metropolis Formation down-

dropped in the McNairy Formation.

U.S. Department ofEnergy officials, and

representatives from the Kentucky Geo-

logical Survey, walked along the creek and

examined and described the earth materials

exposed there.

Radiocarbon

dating studies of

sediment samples

collected from

the stream banks

showed that

tectonic faulting

occurred in the

early Holocene

Epoch, which

indicates faulting

within the past

10,000 years.
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"As demandfor water continues to grow,

much ofthat demand will need to be

satisfied bygroundwater. Locatingground-

water sources and determining their natural

protectionfrom contamination is a major

goal ofour three-dimensionalgeologic

mappingprogram and much ofour other

research andservice work.
n

—Beverly Herzog, Director

Environmental Geosciences Center



SCIENTISTS AND u I UDENTS
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1SGS drillers and geophysicists

and Illinois State University (ISU)

geology students are investigating a

geologic mystery involving the San-

gamon River, the Mahomet aquifer,

and the earth materials underlying

the University of Illinois' Robert

Allerton Park in Monticello. Their

discoveries are important because so

many communities obtain their water

supplies from the Mahomet aquifer,

a giant formation ofwater-filled sand

and gravel that stretches across central

Illinois through Indiana to Ohio.

ISGS researchers gathered informa-

tion suggesting that a direct hydraulic

connection between the river and the

aquifer exists at a site in the middle of

the park.

The project, supported by part of a $1.6

million grant from the Illinois Board of

Higher Education (IBHE), was conducted

jointly with researchers at the Illinois State

Water Survey, who first suspected the river

and the aquifer were linked. The scientists

noticed that low river water levels coincided

with drops in the aquifer's water level.

The IBHE grant allowed ISU students to

learn how to acquire, compile, process, and

i
interpret geophysical and geologic data

ISGS scientists drill a borehole to gather information to correlate

with electrical earth resistivity studies andshallow seismic

reflection datagathered at the University ofIllinois'Robert

Allerton Park. Aspart ofprojectfunded by the Illinois Board of

Higher Education, scientists worked with Illinois State Univer-

sity geology students to investigate apossible hydraulic connec-

tion between the Sangamon River and the Mahomet aquifer in

the middle ofthepark.

in the field and at the Seismic Computa-

tion Laboratory at ISU, also created with

grant funds. Seismic Micro-Technology,

Inc. donated analytical software licenses.

ISGS geophysicists taught the students

how to use shallow seismic reflection, a

technique similar to sonar, but in which the

sound waves travel through earth materi-

als (p. 96). Students also learned to gather

and interpret information gathered using

electrical earth resistivity surveys, which use

a fine ofprobes inserted into the ground to

measure the differences in electrical current

that indicate different layers of subsurface

materials.
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ISGS hydrogeologistJohn Sieving (right) and Illinois State

University geology student Scott Perkins discuss the sedi-

ment data that Sieving is logging while a borehole is drilled

at the University ofIllinois'RobertAllerton Park. The

information will be correlated with electrical earth resistiv-

ity andshallow seismic reflection data gathered by other IS

U

students andISGSpersonnel.

nel overlies a thick sand and gravel

channel ofone ofthe tunnel valleys

that runs east-northeast to west-

southwest. In the middle ofAllerton

Park, the river and the channel unit

cross, allowing water to be transmitted

between them and likely helping to

recharge the Mahomet aquifer, located

below the channel unit.

By comparing seismic and resistivity data

with borehole information obtained by

ISGS drillers, scientists improved their

understanding ofthe complex, ancient

tunnel valley system that runs generally

from the northeast to the southwest

through the park. Meltwater carved

tunnels beneath Ice Age glaciers and

then filled the tunnels with coarse,

porous sediments. Those sediments

were deposited as the glaciers melted.

The modern Sangamon River chan-

This fall, scientists plan to drill

observation wells as part ofan aquifer

test designed to gather data to better

understand how water moves between

the aquifer and the river. The knowl-

edge gained by the test, combined

with the data already gathered, will

help nearby towns protect their water sup-

plies from contamination and wisely use

groundwater resources.

Illinois State

University geol-

ogy students use

a sledgehammer

to create sound waves as they collect

shallow seismic reflection data on a road

near the University ofIllinois'Robert

Allerton Park in Monticello.
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Assessing Stream Dynamic

in the Illinois River Watershed

As farms and cities in the Illinois River

watershed grew over time, a prevail-

ing view developed that stream channels

in the watershed were unstable, and many

were straightened to prevent movement

and convey water quickly, a process known

as channelization. Two major floods in

the Midwest in the 1990s emphasized the

importance offloodplains and wetlands in

the storage offloodwaters. To assess chan-

nel stability and the feasibility ofstream

restoration projects focusing on the natu-

ralization of channels, scientists needed to

determine which methods best evaluated

how streams changed over time. Research-

ers also needed to determine how stream

dynamics were influenced by geology,

hydrology, or human modifications such as

tiling and dredging.

Responding to this need for information

about stream dynamics in the Illinois River

watershed, ISGS researchers collaborated

Digitalgeoreferenced traces ofa stream chan-

nel center line ofa 1-mileportion ofthe Spoon

River at London Mills are overlain on aerial

photographsfrom 1940 and 1999. The major

landscape modification was the construction of

aflood control levee on the southernfioodplain

south and west ofIllinois Route 116. Along

the downstreamportion, shallow meanders

separated by straight reaches evolved into much

larger meanders.

with faculty from the University of Illinois

at Urbana-Champaign to perform a study

as part ofthe U.S. Army Corps ofEngi-
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Channel center lines ofa 1-mile reach ofthe Spoon

River atLondon Mills are superimposed. Line

thickness represents the width ofthe channel. Note

theprogressive downstream migration ofseveral

meanders.

neers' Illinois River Ecosystem Restora-

tion Program. ISGS scientists were helped

by student interns from the University's

Department of Geography.

Streams were surveyed using scans ofgeo-

referenced aerial photographs ofstreams

taken by the U.S. Geological Survey over

roughly 10-year intervals between 1938 and

1999. Scientists surveyed ten 1-mile-long

stretches ofstreams from geographically

distinct areas of Illinois.

Using Geographic Information System

(GIS) software, the channel center lines

ofeach stream were digitally traced to

precisely measure the stream course. Using

this procedure, scientists could deter-

mine how the streams changed over time.

Changes were evaluated in the context of

stream power, which had been calculated

from gauge data, geology and soils data,

and observed changes in land use and land

cover.

Scientists categorized the changes by

stream dynamics. They found that,

although channelization causes most ofthe

changes to the shape ofa stream surface

area and meander migration causes much

ofthe rest, no one factor is responsible

for stream channel evolution. Channel

change is common and nearly all channel-

ized streams tend to develop meanders.

Researchers learned that each site should be

evaluated individually in future studies and

that the ISGS-developed digital method is

suitable for such studies.

"Mr. Blaine Watson gave an excellentpresentation ofthe three main rock groups to thefourth grade

at Brownstown Elementary School in Brownstown, IL. He explained concepts in a clear manner

and at a level in which students ofthis age could understand. Transparencies, maps, and rocks ofeach

type were used in hispresentation along withfossils. This was aparticular highlightfor the chil-

dren. Blaine answered all questions students had in a way that satisfied their curiosity andprompted

more thought. Several excellent examples ofeach group ofrocks were set up in an organized display.

Students were able to handle the rocks on display, which was important to instilling characteristics of

igneous, sedimentary, and metamorphicformations."

Julie Hunt, Fourth Grade Teacher

Brownstone Elementary School, Brownstown, Illinois
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New Vibracoring System

Gathers Key Data

ISGS geochemists employed new equip-

ment to gather data about sediments

in several backwater lakes ofthe Illinois

River. Citizens, lawmakers, and state and

local officials will use this information to

make decisions regarding future land use

and development projects. As part of a joint

effort between the ISGS and the Illinois

State Water Survey (ISWS), scientists from

both agencies first tested the Water Survey's

new Rossfelder Vibracoring system in

Peoria Lake in December 2001. Kip Stevenson ofthe ISWS (left) logs data as Ted

Snyder (center) andRich Cahill wrestle the steel

core tube ofthe Rossfelder Vibracoring system into

place aboardapontoon boat on Lake DePue. The

newly aquired system allows geologists to obtain

longer, larger-diameter samples than werepossible

previously.

The system is carried on an ISWS pon-

toon boat and uses a sonic vibration unit

mounted atop a 10-cm diameter steel core

10-foot-long tube. The Vibracore obtains

longer (up to 9 feet), larger-diameter sam-

ples than gravity-powered coring methods

(3 feet). The longer samples give scientists

a more complete sediment sample, helping

them determine where and at what depth

metal and organic contaminants exist. This

Jim Slowikowski ofthe ISWS works atop rigging on

apontoon boat as ISGS chemist Rich Cahill (fore-

ground) and Ted Snyder ofthe ISWS (background)

gather sediment samplesfrom Lake DePue.
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knowledge allows planners to better predict

the effects ofdredging and whether and

how the dredged sediments can be reused.

Dredging and island construction have

been proposed to reduce thick accumula-

tions of sediment in Peoria Lake that have

negatively affected ecological resources and

recreational opportunities.

Fourteen more cores were taken along the

length ofthe Illinois River as part ofthe

continuing long-term assessment ofcon-

tamination and cleanup strategies, funded

by the Waste Management and Resource

Center. These data will be used to deter-

mine long-term sedimentation rates for the

river; such information is needed to make

sound soil conservation and water manage-

ment plans for the area.

Geochemists also used the Vibracore to col-

lect 10 cores in April 2002 at Lake DePue,

a Superfund cleanup site in Bureau County.

Previous samples collected at the lake using

less effective coring equipment were not

long enough to allow scientists to deter-

mine the extent ofcontamination caused

by zinc smelting and other industries that

formerly operated in the Village ofDePue.

Scientists learned that more contaminants

are present in the deeper sediments than

previously thought.

DePue officials, state legislators, Illinois

Environmental Protection Agency officials,

and concerned citizens groups such as the

DePue Superfund Citizens Advisory Com-

mittee can use the Vibracore data to make

informed decisions about how to handle

the problems caused by the contaminants.

Illinois Department ofNatural Resources

officials can use the information to help

ISGSgeochemists Rich Protect Public interests regard-

Cahill (left) andJohn inS the state-owned lake and

Steele use a router to cut
the ecology ofthe state wildlife

a core sample takenfrom refuSe located there '

Lake DePue sediments in

halfas theyprepare the

coreforfurther analysis.
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apping Aids Dredging

Decisions

In July, ISGS coastal

geologists completed

a bathymetric survey

mapping lake bottom

depths near the North

Point Marina, located on

the Illinois shore ofLake

Michigan just south of

the Wisconsin state line.

Researchers collected data

on 2002 lake bottom condi-

tions to compare with data

collected by the ISGS in

1987, the year the marina was built, to show

areas oferosion and buildup that occurred

over the last 15 years.

The study will help planners prepare for

possible dredging to deepen the marinas

entrance; the goal is to restore water depths

An aerial view ofNorth PointMarina.

Geologist Brian Trask uses surveying equipment to gather data atNorth

PointMarina in northern Illinoisjust south ofthe Wisconsin border.

to pre-construction levels. Scientists also

are examining the possibility ofdredging

offshore sand and transporting it to nourish

the beach at Illinois Beach State Park in

Zion.

During the year, ISGS personnel worked

with the U.S. Army Corps ofEngineers in

the Chicago District

and with scientists and

managers within the

Illinois Department

ofNatural Resources

(IDNR) regarding

sand supplies and

sand management.

The IDNR Office of

Capital Development's

Division ofEngineer-

ing funded the project.
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Determining Water's Worth

Arecent economic analysis by ISGS

economists indicates that Illinois

communities are getting a bargain when

it comes to water prices, but that situation

may change in the decades to come. The

economists studied Illinois water demand

and supply in relation to pricing and

showed that current prices don't reflect the

true value ofwater.

Chicago skyline, and waterpumping station (foreground)

Underpricing and overconsumption may

lead to water shortages in the northeastern

area of the state as early as 2020. Planning

for future water needs based on sound geo-

logic and economic studies is critical to the

health and water wealth ofthe region.
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Illinois groundwater and surface waters

generally appear adequate to meet the

state's current needs for drinking and other

purposes: industrial, agricultural, and recre-

ational. Certain areas ofthe state, though,

face water scarcity in the not-too-distant

future. When water scarcity occurs, water

must be brought in from distant locations,

new supplies ofwater must be found, or

water consumption

must be reduced to

"sustainable" levels,

that is, levels where

water use matches

the recharge rate of

streams, lakes, and

aquifers. The use and

conservation ofwater

are affected by pricing

policies.

Already several metro-

politan areas in Cook,

Lake, McHenry,

Kane, DuPage, and

Will Counties—where

two-thirds ofthe

state's population live and work—are look-

ing for water. One goal ofISGS geologic

mapping efforts in the region is to identify

and determine the extent ofgroundwater

supplies. Already these counties are draw-

ing the maximum allowable withdrawal

from Lake Michigan and are removing



almost the maximum level from the Fox and

Kankakee Rivers, deeply buried bedrock

aquifers, and shallow wells. Yet, growth

continues, and water demand continues to

increase as well.

The economically sound way to determine

the true value ofwater and an appropriate

pricing structure is to match the price with

its economic value to society—its "scar-

city rent." The ISGS economists studied

historic trends in

water prices and usage,

adjusted prices for

inflation, and deter-

mined the true cost

ofwater in Chicago.

Some factors affecting

consumer water prices

were the costs water

companies had to pay

to pump and clean the

water and to build and maintain the water

delivery systems, the number ofcustom-

ers and the greater volume ofwater used

in a given area (more customers or volume

reduce the per gallon cost), and water con-

sumption patterns.

The data used to estimate scarcity rent

were for the Chicago region only, but study

results suggest that prices including the

concept of scarcity rent would be much

higher than the prices Chicago currently

charges for water. The data also sug-

gest that charging users the true cost of

Waterpumpingfrom a test well during a water location effo

having water delivered to their doors would

encourage water conservation and postpone

or lessen the intensity ofanticipated water

shortages.

"We would like to thank you [Tim Young, Curt Blakley, Bill Shiltsjfor helping ourfamily secure a

reliable ground water supply. Your "EER
n

program hasprovided us
—andTm sure many otherfami-

lies
—

the opportunity topursue a long-time dream home on our building site Again, thank you

for allyour hard work and efforts
—we appreciate them greatly.

"

—Bob and Lisa Fussner

Dunlap, Illinois
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Applying Science to Locate

Groundwater

Homeowners, well drillers, farmers,

miners, corporations, developers, and

municipalities around the state are some of

those who contacted the ISGS with water

concerns during the past year. Because

water supplies in Illinois generally are

adequate, people tend to take water avail-

ability for granted. Residential, industrial,

or municipal projects can be well under way

before people realize they don't have the

water they need. Fortunately, others plan

ahead, but they may seek ISGS assistance

to determine the feasibility oftheir project

based on water availability. Finding new

groundwater supplies in the quantities nec-

essary to meet the needs of Illinois' growing

population is an ongoing challenge for the

geologists in the Survey's Groundwater

Geology Section.

Because ISGS geologists understand the

origin ofgeologic materials and map their

distribution, they often can help identify

where groundwater is likely to be found.

Aquifers, the sand and gravel deposits that

supply water, are not always easy to find.

Sometimes their location is masked by

complex layers ofglacial deposits, and, even

when sand and gravel deposits are located,

they don't always yield water.

"We are writing this letter to express our appreciationforyour [Tim Young and Curt Blakley] assis-

tance in locating a suitable locationfor our residential well. Asyou know we were surprised to learn

that the original drilling site did not contain sufficient clean sand to adequatelyprovidefor our water

needs Your timely response to our situation was greatly appreciated and has helped to decrease

our tension. The soil resistivity testing that was done was completed both professionally and efficiently.

Wefound this a highly educationalprocess and are truly thankful that thepeople ofIllinois have this

service available to them."

—Darin andJane Hoffmire

Morton, Illinois
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Using information gleaned from the

Survey's extensive reference materials,

including well records, geologic maps,

water-quality analyses, downhole geo-

physical logging records, surficial geophysi-

cal survey records, and core logs, ISGS

geologists can provide information about

the water availability in an area, its general

location, and formation depth and trend.

The geologists may also be able to give

advice about whether a large- or small-

diameter well is needed and what kind of

screen or casing should be used.

The value ofthe Survey's collective scien-

tific knowledge is emphasized when the

cost of drilling is considered—it may cost a

homeowner $7 a foot, or $1,176, to drill a

168-foot dry hole, an expense that may be

avoided by consulting ISGS experts prior

to drilling. Where geologic materials have

great variability, making it more difficult to

find groundwater, electrical earth resistiv-

ity surveys can help pinpoint where water

exploration efforts should begin, reducing

drilling costs.

Water location efforts are one example

ofhow ISGS geologists apply scientific

knowledge to solve real-world problems

on a daily basis, responding to numer-

ous groundwater information requests

from individuals, government bodies, and

businesses. Survey scientists also provide

general information in the form of circulars,

bulletins, and other written materials.

".
. .we appreciated the service we gotfrom the Geological Department [the Survey] with their

resistivity testing. The area we live in 5 miles east ofDwight is notoriousfor waterproblems. . . .The

old home was over 100years old when we bought it in 1985. There has NEVER been a well on the

property. There have been numerous attempts but with no success. With your testing we were given

2 possible drill sites. . .both were GOOD. We now have a well, which is GREAT!! People who have

water at their disposaljust dont appreciate what they have. Tim Youngfrom the onset was very help-

ful. He took the time to explain theprocedure as well as what we could or couldn't expect in our area.

Curt Blakley who did the actual testing was very informative and took the time to explain step by step

as to what we were doing. Once again I would like to thank your staffon behalfofmyfamily and let

you know that I think your department-provides a very VALUABLE SERVICE along with having

very PROFESSIONAL PEOPLEproviding it. Withoutyour service we had noplace else to turn."

—Randall Farris Family

Dwight, Illinois
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Understanding the Function and
Status of Isolated Wetlands

Recent U.S. Supreme Court action

removed federal protection for

wetland areas not connected to navigable

waterways, allowing an unknown number

of Illinois wetlands to be filled or drained.

Because wetlands store floodwaters, provide

wildlife habitat, and remove nutrients and

sediments, those valuable functions would

be reduced ifisolated wetlands were lost.

However, without knowing the number of

isolated wetlands that were at risk, it was

not possible to estimate how Illinois would

be affected by the high court's ruling.

A wood duck leaves a trail ofripples

on apond inJo Daviess County.A
recentjoint study by the ISGS and

results indicate that losing wetlands

profoundly affects floodwater and stream

behaviors. An earlier study by the Illinois

State Water Survey suggests that each 1%

loss ofremaining wetland area in a water-

shed may increase peak stream flows by

3.7% and decrease summer low flows by

7.9%. In addition, 90% ofnative amphib-

ians are dependant on wetlands, as are 42%

of native plant species and 38% ofnative

birds. Many ofthese are state threatened

or endangered species specifically linked to

isolated wetlands.

The joint study also found

that no effective inventory of

Illinois wetlands exists. In one

test watershed, current inven-

the Illinois NaturalHistory Survey

estimates that roughly 12% of

Illinois wetlands are isolatedand at
tory methods missed 7% of

increased riskfor drainage.
wetland acreage, and 21% of

inventoried wetland acreage

To determine the ruling's effect, the ISGS

and the Illinois Natural History Survey

conducted a joint study, funded in part by

a grant from the Illinois Board ofHigher

Education, to estimate the acreage of

wetlands that would be lost, summarize

the detrimental effects ofthose losses, and

determine whether an effective inventory

exists to identify wetlands at risk.

Best estimates suggest that about 12%

of Illinois wetlands are isolated and at

increased risk for drainage. The study
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did not actually exist. Only 75% ofwetlands

were classified accurately as isolated or not.

Current methods, such as aerial photogra-

phy, used to identify and inventory isolated,

ephemeral wetlands, are ineffective because

isolated wetlands usually may only be iden-

tified on site by the presence ofthe plants,

soils, and hydrology as required by the legal

definition for wetlands. An accurate wet-

lands inventory could result in regulations

based on the actual conditions ofisolated

wetlands in Illinois.
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Finding the Right Sites to

Restore Wetland;

SGS scientists are sharing the meth-

.ods they use to locate wetland mitiga-

tion sites with the Illinois Environmental

Protection Agency (IEPA), which supports

the restoration and creation ofwetlands for

water-quality improvement. The methods

were developed earlier through research

sponsored by the Illinois Department of

Transportation to meet that department's

wetland mitigation needs.

Choosing the right wetland

mitigation site is important

because the hydrogeologic

conditions needed to form

wetlands are quite complex,

and failure to meet wetland

conditions is common.

Project failures may result

in low-quality wetlands and

high reconstruction costs.

before it was settled and drained. Scien-

tists also attempt to determine whether

the wetland would be restored by undoing

the drains. Ifnot, a nearby wetland with a

similar setting could be studied as a model

for creating wetlands on the candidate

parcel. Ifthe area had not been a wetland in

the past and there are no wetlands nearby

to use as a model, the risk ofproject failure

would be high and the candidate site would

not be recommended.

From left to right: Storm cloudsgather as Blaine Watson, Katy Werner,

Survey scientists prepared a

report explaining the ISGS

screening process they used

in a project funded by the IEPA. ISGS

hydrogeologists rapidly evaluate candidate

sites by examining the site's hydrogeology,

landscape setting, soil, and plant types and

by studying manmade changes to the site's

groundwater and surface water. Because it

is easier to restore wetlands than to create

them on nonwetland areas, scientists try

to determine if a site had been a wetland

Kelli Weaver, MarshallLake, Paula Sabatini, andKeith Carrofthe

Wetlands Geology Section investigate soils in Effingham County.

Because wetlands perform so many valu-

able functions, including wildlife habitat,

flood storage, and nutrient reduction, ISGS

scientists expect that their methods will

be useful to others who are interested in

creating or restoring wetlands, including

governmental agencies, consultants, and

the general public.
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Restoring Wetlands in

Illinois River Floodplai

1SGS scientists are investigating the

hydrology of a former Illinois River

floodplain site to determine the best way

to restore wetlands there. The parcel was

recently bought by the Illinois Department

ofTransportation (IDOT) as part oftheir

wetland mitigation program.

The 1,600-acre site, located at the conflu-

ence ofthe LaMoine and Illinois Rivers,

was converted to farmland prior to the

1940s. Levees, drainage tiles, ditches, a

surface-water pump station, and a lock and

dam all combined to drain the site.

ISGS hydrologists are analyzing the site to

determine the best strategy to restore some

ofthe floodplain functions that are critical

to the health ofthe river while also serving

IDOTs needs by maximizing the acreage

of restored wetland. By comparing histori-

cal and modern river stage data to levee

heights and on-site topography, scientists

determined that reintroducing the Illinois

River to the site would inundate some of

the existing wetlands. However, allowing

the river to re-enter the floodplain would

restore other previously drained wetlands

on the site. The strategy would also improve

water quality in the Illinois River by reduc-

ing sediment loads and nutrient levels and

would re-create a backwater component of
j

the riverine habitat that supported diverse

plant and animal life in the past.

-i-i r«"x

This image, taken

prior to the collapse

ofthe levee, shows

waterfowl use ofa

portion ofthe Illinois

Riverfloodplain

.
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In aphoto takenJuly 2, 2002,

scour damage is visible near the

northwest levee breach, which

occurredMay 13, 2002, and

causedstanding waves 3 to 4feet

high in the inrushing current.

In 2002, spring flooding breached a levee,

deeply inundating the site. Scouring, exces-

sive sedimentation, and damage to the

levees are being catalogued to determine

the most appropriate wetland restoration

plans. Historical stage records are also

being examined to help predict the effects

ofthe now-altered flood frequency relation-

ship between the site and the river. Contin-

ued work by ISGS aims to provide IDOT
with the means to make the best possible

decisions for the site and the river.

ISGS scientists are cooperating with

personnel from the Illinois Natural History

Survey, University of Illinois-Springfield,

and the Illinois Transportation Archeologi-

cal Research Program.

"I want to thank you [Mike Miller, Jim Miner and Richard Cahilljfor the effortyou made to assist

the Office ofthe Attorney General.

.

. . I recognizeyou worked the effort into your schedule on very

short notice. Your work has continued tofoster the strong working relationship we have established

with the Office ofthe Attorney General. I believe this collaboration will have aprofound impact in

deterring othersfrom violating Illinois environmental statutes and thereby damage Illinois wetlands.

Your effort also demonstrates the value ofIllinois Scientific Surveys in being able to respond quickly to

the scientific needs ofllliniosans.. . . Again, thank you very muchfor bringingyour expertise to bear

in helping the Attorney Generalprotect Illinois Natural Resources"

—Brent Manning, Director

Illinois Department ofNatural Resources
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agnetism to identify

Wetl

By
measuring concentrations ofmag-

netic minerals in soils, ISGS research-

ers have enhanced existing methods used

to legally define wetlands and to assess

potential wetland mitigation and restora-

tion sites.

ISGS geologists use a highly sensitive

magnetic probe to quickly classify wetland

soils, identify hydric soil boundaries, study

soil drainage, and map soil types. The ISGS

technique gathers data faster than the more

From left, geologists Dave Grimley, Bonnie Robinson, andBrad

Ketterling examine soil content and tree speciesgrowthpattern data

obtained in ajloodplainforest inJackson Slough Woods near the Kas-

kaskia River in St. Clair County. The study wasperformed in conjunc

tion with the Illinois NaturalHistory Survey.

labor-intensive methods scientists have

traditionally used to obtain U.S. Depart-

ment ofAgriculture field indicators for

hydric soils typical ofwetlands. Knowing

where hydric and nonhydric soils occur

can aid scientific studies and can help the

Illinois Department ofTransportation meet

regulatory requirements for constructing or

restoring wetlands as part ofthe state's road

construction program.

ISGS researchers evaluated the use of

magnetic susceptibility

measurements to identify

soil types at eight test sites in

Illinois in 2001-2002. They

used a special probe, which

is similar to a highly sensi-

tive metal detector but gives

readings in numbers instead

of audible tones. Hydric

soils produce lower numbers

on the probe's readout than

do nonhydric soils because

the saturated conditions

typical ofwetlands cause the

submicroscopic magnetic

minerals present in soil to

dissolve.
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Geologists can use the probe to take read-

ings more quickly over a larger area than

is possible with other methods, and the

findings can be interpreted in the field. The

method is nondestructive and noninvasive.

The study was funded by a grant from

the University ofIllinois Research Board.

This research was also a part ofan Illinois

Natural Resources Environmental Science

Department master s thesis.

Map ofmagnetic susceptibility measurements to

identify hydric soil boundaries in Meadoivbrook Park

in Urbana.

Magnetic susceptibility (MS) of surface soil

(xio-5 SI units)

"| 50-1 00; mod-well drained

I I (nonhydric)

HH 3 1-50; somewhat poorlydrained

I I (nonhydric)

} I 23-31;lowconfidencezone
I I (borderline)

3 6-23; poorly drained
I * i (hydric)

^^^^^ contour of critical MS value

(27X10 -5
SI)

MS data

MS measured only

MS measured and sample

acquired along transect

N

Hydrolic soil test sites

O TF7 soil has met hydric indicator

Q NO soil did not meet hydric criterion

Soil boundaries

Soil type boundaries from Mount (1 982)

(Parr, Dana, Flanagan, Drummer)

I mapped area of poorly drained soil

I I (Drummer) from Mount (1982)
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"Geologic mappingprovides information

on earth resources that allowspolicy makers

to address andmake informed decisions on

critical issues ofeconomicgrowth and devel-

opment, environmentalprotection, and

water and land use management"

—Richard Berg, Director

Geologic Mapping Program

"The'ISGS ... translates the technical

results ofgeoscientific research into maps and

information that can help address Illinois

important natural resource and environ-

mental issues!'

—Donald McKay, ChiefScientist



Chicago Metro Mapping

Look at Lakeand

The geologic map-

ping effort continues

in Lake and McHenry

Counties, located in the

suburban Chicago area,

where rapid urban expan-

sion makes the need

for three-dimensional

geologic information a top

priority. Accurate, reliable,

up-to-date information is

urgently needed by local

and regional governments

and planners in this part

ofthe state to enable them

to make good, informed

decisions about land and

water use. The recognized

information needs ofthe

area's leaders, planners, and private com-

panies has led to their interest, enthusiastic

cooperation, and assistance in gathering

essential data.

As the regional mapping effort continues,

local interest in the project and awareness

ofgeological issues increase. With this

awareness, some people are becoming more

precise in their requests for information

relating to societal issues such as landfill

siting and the drilling ofhigh-capacity

wells.

Water and land use issues are at theforefront in Lake andMcHenry

Counties where natural areas such as this one are becoming surrounded

by urban development. Detailedgeologic mapping ofthe area isprovid-

ing needed insight about the area's subsurface.

Geologists are mapping six Illinois quad-

rangles in the area: Antioch, Wadsworth,

Wauconda, Fox Lake, Barrington, and

Grayslake. Each quadrangle is about 50

square miles in size. Because very few

exposures ofgeologic materials exist in

the region, most ofthe geology cannot be

seen or interpreted from the surface but is

hidden from view under complex layers of

glacial materials. Drilling and geophysics

are used to overcome this impediment to

mapping. As the mapping work progresses,

geologists are discovering the amazing

complexity ofthe region and the extent to
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which earth materials were deposited and

moved about in this part ofthe state during

the many glacial episodes of its prehistoric

past. The ISGS geologists are working

diligently to understand and interpret this

complexity, both locally and regionally.

The quadrangles are being mapped in three

dimensions at a detailed scale of 1:24,000 (1

inch on the map represents 24,000 inches

—

or 2,000 feet—on the ground). This level of

detail is sufficient to provide high-quality

information about mineral resource avail-

ability and use, groundwater availability

and contamination potential, preservation

ofwetlands, lakes, and recreation areas,

and transportation corridors. Site-specific

projects, such as locating a new landfill, may

require additional detail.

Chris Stohr (foreground) checks the GPS location

while ISGS drillers use the newly acquired wire-

line drill to obtain a core ofearth materialsfrom

the surface to bedrock.

The concurrent mapping of several quad-

rangles provides a regional context that

helps geologists interpret the information

they collect during mapping. Knowing

whether a given formation continues,

changes, or disappears in an adjacent or
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nearby quadrangle helps the geologists

characterize and interpret what they dis-

cover at a given site. This regional infor-

mation makes the mapping of a specific

quadrangle more efficient and accurate.

Quadrangle The Antioch Quad-

rangle is the initial, pilot project ofthe

Central Great Lakes Mapping Coalition

(p. 86). The mapping of this quadrangle

helped refine the standardized, team

approach ISGS geologists had developed to

map the geology ofthe state at the

1:24,000 scale. The mapping procedures

at Antioch combine the best traditional

mapping methods and current technology

with eagerness on the part ofgeologists to

try new methods and to constantly improve

procedures. As innovative new procedures

are proven effective, the methodology is

shared and, where needed, staff are trained.

I

I

Shallow (100 feet or less) drilling pro-

vided much ofthe initial data about the

quadrangle, but, with the acquisition of

the ISGS wireline drilling rig, the team

conducted additional drilling, this time to

bedrock (250 feet or more). This deeper

drilling enabled complete sequences of

glacial sediments to be continuously cored

and expanded the information that could be

used for geological interpretation.

Now in its third year, the drilling in this

quadrangle is being completed, and geolo-

gists are working on the final assessment

and three-dimensional modeling ofthe

quadrangle s geology. They will be studying

the data they obtained as they construct the

computer models to ensure that the model

reflects the actual geology. Detailed infor-



Wisconsin Episode Materials

Classified into Intertonguing Lithostratigraphic Units (youngest to oldest)

Equality Fm (upper tongue): massive to laminated silt and clay (lake sediments)

Henry Fm (upper tongue): stratified sand and gravel (glaciofluvial)

<
H

Wadsworth Fm: gray silty clay to silty day loam diamicton containing lenses and

tongues of massive to laminated silt and clay and stratified sand

and gravel (till, lacustrine and glaciofluvial sediment, flow deposits)

Henry Fm (unnamed tongue): stratified sand and gravel (proglacial fluvial) ^^

Haeger Mbr, Lemont Fm'. sandy loam tosilly loam diamicton containing beds of

sorted sediment (till and ice contact deposits)

i ^ Henry Fm (Beverly Tongue): sand and gravel (proglacial fluvial)

o Tiskilwa Fm: red-gray clay loam to loam diamicton containing beds of sorted

sediment (till and ice contact deposits)

M

Henry Fm (Ashmare Tongue): stratified sand and gravel (proglacial fluvial)

G^ Equality Fm (Peddicord Tongue): massive to laminated silt and clay (proglacial

lake sediments)

A complex succession ofearth materials was deposited as glaciers repeatedly advancedand retreated in Lake

andMcHenry Counties during the Wisconsin Episode. Proglacial materials such as lake clays and outwash

sands were deposited as the ice margin advanced. Glacial materials such as tills were deposited as the ice

margin retreated. Sandandgravel units are shown in orange, and clay-rich units are shown in gray.

mation about the methods and technologies drilling and seismic shallow reflection tech-

used will be published. The quadrangle nologies have now become an essential part

serves as a template for future mapping. ofthe ISGS geologic mapping process.

Wadsworth Quadrangle A preliminary

map of the quadrangle's surficial geology

was delivered as part of STATEMAP 2000

mapping, funded in part by the U.S. Geo-

logical Survey (USGS). The effectiveness

ofnew geophysical techniques as a map-

ping tool was first tested in this quadrangle.

The information gathered with these

techniques, when considered along with

the physical evidence from cores and cut-

tings, added to the quality ofthe geological

interpretation ofthe quadrangle. Gamma-

ray logging in conjunction with water-well

Quadrangle The mapping in

the Antioch and Wadsworth Quadrangles

helps make the current Wauconda map-

ping process more efficient by allowing

the geologists to learn from the successful

experiences ofprevious mappers and to

refine mapping techniques. An assist to the

Wauconda mapping team was the Survey's

new wireline rig, which can drill boreholes

and obtain core samples to bedrock. The

rig has been especially helpful in providing

much more complete information about the

quadrangle's stratigraphy. The rig allows
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Sand and Gravel

Henry Fm. (unnamed tongue)
| |

Henry Fm. (unnamed tongue) p~^|

MM
Henry Fm. (Beverly Tongue)

Wadsworth Fm.

Haeger Mbr. Lemont Fm.

Tiskilwa Fm.

Henry Fm. (Ashmore Tongue)
| |

the mapping team to drill more holes and

obtain better samples than is possible with

other equipment. The verified drill loca-

tions and actual physical core samples of

materials help geologists interpret water-

well drillers' informal descriptions to obtain

meaningful data. Downhole gamma-ray

logging for every borehole and shallow

seismic reflection techniques help complete

the picture.

The nearby mapping efforts also helped

give the geologists working in the Wau-

conda Quadrangle an initial idea ofwhat

geologic units they were likely to encoun-

ter and allowed them to make correla-

tions between the units in the Wauconda

Quadrangle and those in the adjacent quad-

rangles. A given unit may be more clearly

defined in one quadrangle than in another,

and good definition in one quadrangle

may allow geologists to confirm the unit s

presence in another quadrangle,

where it is less well

defined.

Three-dimen-

sional computer models

ofgeologic datafor Lake andMcHenry Counties

help geologists visualize the regional complexity

ofthe geologic materials. This information helps

provide the knowledge needed to locate andprotect

groundwater and other resources.

As a result ofthe regional approach to

mapping and the variety oftechniques

employed, ISGS geologists have already

been able to characterize the surficial

deposits ofthe Wauconda Quadrangle

—

not an easy task, considering the complexity

of the sediments they encounter. As glaciers

advanced and retreated through the area,

the glaciers and their meltwater picked up,

mixed, and deposited materials, creating

complex and variable deposits over the

landscape. Having good data for the specific
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site, augmented by good data for the region,

helps the geologists make sense ofwhat

they find and interpret the information

already obtained.

Using these data and Rockware map-

ping software, geologists have prepared a

preliminary three-dimensional model ofthe

quadrangle. The model allows geologists

to see a composite view ofthe quadrangle's

geology, or to strip away layers, or to view

an individual layer by itself. The model

can be rotated, affording them views from

several directions. The models make it pos-

sible to visualize the complex interactions

between geologic layers, showing where

a given deposit thins out or disappears

entirely. Such visualization can help provide

answers to societal problems. For example,

the model shows some locations where gla-

cial aquifers may connect to bedrock aqui-

fers, which would explain why some glacial

deposits ofsand and gravel yield more water

than others nearby do. The geologists are

planning additional drilling and geophysics

to obtain more complete information.

Fox Lake, Barrington, and Grayslake

Quadrangles The Fox Lake and Bar-

rington Quadrangles have been mapped

usingEDMAP funding from USGS. The

mapping team from Northern Illinois Uni-

versity has received ISGS drilling support

and, in return, has allowed ISGS to obtain

and interpret these drill cores for use in the

ISGS regional geologic model. Mapping

ofthe Grayslake Quadrangle is scheduled

for fiscal year 2003 with ISGS and USGS
STATEMAP funding.

ISGS ChiefWilliam W. Shilts

(left) congratulates Peter

Bratbwaite, recipient ofa 2001

ISGS Outstanding Outside

CooperatorAward. Bratbwaite

is the District Legislative

Liaisonfor U. S. Representative

Phil Crane. Shiltspresented the

award in recognition ofBrath-

waite's outstanding efforts in

working with Rep. Crane and

other members ofIllinois' con-

gressional delegation in support

offundingfor the ISGSgeologic

mappingprogram.
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Mapping Chicago

after

Ptizens Picture this: You live

in a large metropolitan area—say, Chi-

cago. You hear a noise and look outside to

see a large van stop outside your property.

Men and women in well-used work clothes

and boots, bearing unfamiliar equipment,

disembark and head your way. It's after Sep-

Chris Stohr (top) measures the height ofthe well

casing before inserting thegamma-ray logging

probe into a well to measure natural radioactivity

ofearth materials, which is recorded and displayed

inside the truck (right). Used with other mapping

methods and descrip-

tions, the readings

provide valuable

information about the

subsurface andean

indicate where more

drilling may be needed.

tember 11, and national security concerns

are in the news almost daily. The workers

ask for access to your property, maybe even

your water well. What are you going to do?

As ISGS mappers conducting gamma-ray

logging in Lake County found this past

year, homeowners definitely

ask questions under these

circumstances. The geolo-

gists frequently needed to

address citizen security

concerns when approach-

ing landowners to request

permission to gather gamma-

ray logging data from private

property. Fortunately, the

geologists have state-issued,

photo identification and a

credible story. After explain-

ing what they wanted to do

and why, the geologists were

able to persuade most landowners to allow

them access. This type ofincreased com-

munication with citizens, although initially

awkward in some

instances, had the

side benefit of allow-

ing the geologists to

provide information,

at a grass roots level,

about the importance

ofmapping.
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nal Partners Fortunately, the

Survey's credibility is well established

with other professionals and agencies in

the state. The cooperation between ISGS

geologists and water-well drillers and

engineering consultants, for example, has

far exceeded that found in other states. The

drillers and engineers, who work with water

and environmental concerns, fully recog-

nize the value ofdetailed mapping, espe-

cially as they look beyond their immediate

needs to medium- and long-range benefits

for themselves and the public at large.

These private sector partners are well aware

ofthe ISGS presence in Lake County, and

their cooperation continues to be essential

to the regional mapping efforts. The valida-

tion and support from these colleagues who

have complementary technical expertise

are invaluable. For example, drillers often

inform ISGS geologists oftheir water-well

and boring plans and invite the geologists

to work alongside them, thus saving the

state untold dollars. In addition, working

with the drillers allows the geologists to col-

lect samples and drilling logs. The gamma-

ray logs must be accompanied by material

descriptions to ensure they are interpreted

accurately. Working cooperatively, the

geologists can also be sure that all geo-

logic information needed is collected and

recorded in a way that everyone can use.

Mid-America Drilling Services, Inc. has

been an especially helpful commercial part-

ner. The company has been instrumental

in gathering geophysical data from around

the state, especially data for high-prior-

ity mapping areas. Mid-America Drilling

Services, Inc. has been notifying Illinois

environmental consultants and engineer-

ing firms about an ISGS offer to log holes

and adding their support. If organizations

are drilling in Illinois or have an existing

well in excess of50 feet deep (or better yet,

borings to bedrock) where the boring is at

least 2 inches in diameter and has a casing,

the ISGS, when possible and desirable, will

perform natural gamma-ray and resistivity

logging in exchange for boring logs.

Consulting engineering geologists play

an important role in sharing information

and providing hard copies of data. With

the support ofthe Illinois Department of

Transportation, the ISGS is meeting the

challenge ofovercoming technical hurdles

to get these data transferred from their

original form and standardized so that the

data are accessible to all who need them.
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Partners

1A
'

JlUKU.

Last spring, the ISGS joined its partners

in the Central Great Lakes Geologic

Mapping Coalition in sponsoring the

Peoria Forum. Titled "Mapping the Way

to Economic Growth and Environmental

Security," the Forum was the fourth in a

series exploring environmental, economic,

and health issues related to geologic map-

ping in the Midwest.

During the Forum, Coalition members

gathered with local leaders and planners to

share information about the purpose and

progress of Coalition mapping, to gather

information from the constituents, and

to develop funding strategies to support

the program. The Forum emphasized the

Coalition's role in addressing important

societal issues, including water quality,

resource management and land use con-

flicts, environmental contamination and

remediation, permit processes, infrastruc-

ture issues, waste disposal, erosion, and

hazard avoidance.

Speaking on these issues were officials

from county, municipal, state, and federal

agencies and from private businesses. Con-

sultants, engineers, administrators, conser-

vationists, and others joined the geologists

to present, discuss, and gather information

related to the importance ofgeologic map-

ping in the region. The meeting par-

ticipants strongly supported the Coalition

program, because no single company or

agency has the resources to mount such an

extensive effort efficiently.

Founded in 1997, the Coalition is a part-

nership of state geological surveys from Illi-

nois, Indiana, Michigan, and Ohio and the

U.S. Geological Survey and is funded via an

appropriation in the budget ofthe USGS.

Its mission is threefold: (1) to create updat-

able, three-dimensional geologic maps that

delineate earth deposits from land surface

to bedrock; (2) to produce derivative maps

that support critical decisions concern-

ing environmental management, natural

resources, and hazards in the four-state

region; and (3) to develop, in partnership

with map users, dynamic databases ofcom-

prehensive geologic information.

The Coalition members continue their

coordinated effort to accelerate geologic

mapping ofthe region by developing stan-

dards and sharing information, expertise,

methods, and equipment. During its initial

14-year intensive mapping phase, the

Coalition wants to map hundreds ofhigh-

priority quadrangles in the region. In Illi-

nois, the program began with the Antioch

Quadrangle in Lake County (p. 80).
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ps for St. Louis

ound Foundation

Understanding the geology ofthe St.

Louis Metro East area is especially

vital to the region's growth, development,

and economic health. In this area, which is

growing faster than the statewide average,

an urban and suburban landscape is quickly

spreading over very sensitive terrains and

valuable resources. Geologic mapping can

provide the information planners need

to identify and avoid hazards and to

locate and preserve mineral resources.

Hazards include abandoned under-

ground coal mines in St. Clair and

Madison Counties, groundwater con-

tamination and potential subsidence

in the karst areas ofMonroe and St.

Clair Counties, landslides and erosion

on the Mississippi River bluffs, and

siltation ofwetlands in the American

Bottoms.

For these reasons, mapping the area in

detail and in three dimensions from the

surface to bedrock is a high priority. Map-

ping at a detailed 1:24,000 scale (1 inch

on the map represents about 2,000 feet)

began in 1996 with the Grafton and Alton

Quadrangles. The Elsah and O'Fallon

Quadrangles were then completed, fol-

In addition to these naturally occur-

ring problems, rapid urbanization is

creating additional problems, such as

covering up the very resources needed

for growth. For instance, new zoning

laws have made large tracts ofland inac-

cessible for mining high-quality limestone.

Aggregate producers already have had to

find new technologies (p. 21-22) to mine

stone, sand, and gravel.

ISGS mapping teams are studying and documentingfea-

tures such as these limestone bluffs alongside the Mississippi

River on Route 100 near Grafton. The river bluffs are

prone to erosion,fracturing, and landslides.

lowed by the French Village, Cahokia, and

Millstadt Quadrangles. The Columbia,

Waterloo, and Renault Quadrangles, which

are centered in the karst region ofthe

Salem Plateau, were mapped next. In 2001,

the Wood River, Monks Mound, Granite

City, and Collinsville Quadrangles were
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ISGS driller Chris

Wilson makes an

adjustment to the

newly acquired wire-

line drilling equip-

ment during drilling

at Wood River in

February 2002.

completed. This past year, bedrock maps of

the the Valemeyer, Selma, Paderborn, and

Ames Quadrangles were sent to the U.S.

Geological Survey.

All ofthese maps have been funded by the

USGS STATEMAP program. The Illinois

Department ofNatural Resources Office of

Water Resources (OWR) has contributed

additional funding to map the Collinsville

Quadrangle.

In addition to bedrock and surficial maps,

the ISGS produced maps ofmined-out

areas (see p. 17) for the O'Fallon, French

Village, Freeburg, and Collinsville Quad-

rangles. These maps are essential for

planning the future growth ofnumerous

communities in the Metro East area and

will potentially save millions ofdollars in

subsidence damage for these communities

in the future. Funding is from the Illinois

Department ofTransportation and Illinois

Mine Subsidence Insurance Fund.

Currently, geologic mapping teams are

producing surficial and bedrock maps of

the Bethalto, Edwardsville, Prairietown,

and Oakville Quadrangles and a bedrock

map for Granite City. The mapping of

eight additional quadrangles is planned for
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the following year, all with STATEMAP
funding. Once the basic geologic maps are

completed, derivative maps can be made

to address problems such as groundwater

resources, aquifer sensitivity to contamina-

tion, natural hazards, engineering proper-

ties, mineral resources, and others.

For example, once maps ofthe river bluffs

have been completed, they can be used to

help address landslide and erosion problems

that have induced siltation in the Ameri-

can Bottoms. Slumping ofvalley walls

has resulted in "creep"—the downslope

movement of mineral, rock, and soil

particles—from residential and commer-

cial construction on the uplands. Poorly

designed drainage has exacerbated "piping,"

Layers oftill can be seen clearly in this recent out-

crop made visible by road construction near Elsah.

the formation oftiny channels in the sur-

face loess that allow water and soil to move

through them, increasing the erosion of

stream banks. Siltation in the bottomlands

has created flooding in communities below

the bluff. The geologic maps will be used

to identify areas for immediate mitigation,

to site siltation basins, to assess areas for

building or road construction, and to pro-

vide a rapid, relatively inexpensive means to

plan the future ofland use in the area.



Planning to

and Provide in Kan

elson Lake Scientists from the ISGS

and Illinois State Water Survey

(ISWS) worked together to assist Kane

•ounty officials with their water resources

)lanning and conservation efforts. The

:ounty planners asked the surveys to obtain

lydrogeological information about Nelson

,ake for use in advance planning. The

:ounty hopes the information will provide it

rith the flexibility to manage high popula-

tion growth expected in the near future.

officials from the Kane County Forest

Reserve contacted the surveys with a con-

Case 1

- Case 2

Case 3

Case 4

Case 5, low k

j „ - -. Case 5, high k

cern about the potential for contamination

ofthe water flowing into Nelson Lake and

Marsh, a large fen and wetland complex

east ofBatavia. To aid the officials, the

geologists and geohydrologists determined

the moisture balance ofthe drainage basin

by mapping the lake bathymetry and moni-

toring the lake's level, overflow discharge,

and basin precipitation for more than one

year. To help determine the direction of

shallow and deep groundwater flow, water

levels were measured in wells set in sand

and gravel aquifers. These data and other

information were used to determine the

10-year capture zone, which

indicated that precipitation

falling outside ofthe drainage

basin could still reach the lake

via shallow groundwater flow

paths. Mapping ofthe surficial

geology and bedrock topog-

;'.-

These two-dimensional models,

made using datafrom stream

elevation and other evidence ofthe

groundwater table elevation, show

the results ofseveral casesfor the

10-year capture zone. The zones

indicate whereprecipitationfalling

on the land surface might enter the

groundwater system and eventually

flow as spring discharge into Nelson

Lake.
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raphy also indicated that the capture zone

area is underlain by thick sand and gravel

and is most sensitive to near-surface pollut-

ants entering the shallow aquifers.

This information was important to the

Kane County Forest Preserve officials

because it demarcated zones outside of

theirjurisdiction that either needed to be

considered high priority as future land

acquisitions or somehow designated as

areas sensitive to groundwater contamina-

tion. The hydrogeologic data also revealed

some good news—that the residence time

ofwater in the lake was relatively short,

about 3 months, which meant that the lake's

contaminants wouldn't be concentrated by

evaporation, as happens in some surface

water locations.

Based on geological information, the Forest

Preserve purchased additional land west

ofthe preserve as a preventive measure to

avoid development that could potentially

affect the lake's water quality.
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Apronounced dip ofsilty clay diamicton, which

acts as an aquitard slowing theflow ofwater

through earth materials, is shown in this quarry

wall. The dip is evidence ofthe abrupt changes in

geology that can occur in the subsurface.

iter ISGS geologic mapping

efforts in Kane County revealed important

information about the county's water sup-

plies. There is only thin glacial drift over

bedrock in the Aurora North Quadrangle,

but both the Aurora North and Sugar

Grove Quadrangles have buried bedrock

valleys containing deposits ofpermeable

sand and gravel that could be aquifers.

Groundwater pumped from drift aquifers

has long provided a portion ofthe munici-

pal water supply for many communities

in Kane County, notably Aurora and St.

Charles. This shallow groundwater has

been targeted as an increasingly valuable

resource as the groundwater from the deep

sandstone aquifers, such as the St. Peter

Sandstone, are being depleted by overuse.

Surface water supplies from the Fox River

are also limited, and the county is too far

from Chicago to obtain water from Lake

Michigan. Despite the water limitations,

the area is rapidly urbanizing, and its

population is expected to climb to 540,000

by 2020.

For these reasons, it is critical that planners

be able to identify the location and extent oi

groundwater supplies and to understand

the potential for finding additional ground-

water sources. More geological investi-

gations are needed in the area to refine

interpretations ofthe county's geology.

Drilling information suggests that in some

areas formations are not consistent or uni-

form in their transitions, but rather, change

abruptly, likely from subglacial erosion.
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Mapping Lays Foi

for Road
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1SGS geologists are mapping the geol-

ogy around Illinois Route 29 from north

of Chillicothe to just west ofHennepin.

The geologists are providing information

for the Illinois Department ofTransporta-

tion (IDOT) as it studies the possibility

ofwidening Route 29 to better connect

Interstates 74 and 80.

To understand the distribution and proper-

ties ofgeologic units present on and near

the proposed route, scientists examined

outcrops, took samples, drilled wells,

examined historical well records and field

notes, and performed seismic and downhole

geophysical logging at hundreds of sites

in Peoria, Marshall, Putnam, and Bureau

Counties. The mapping team is compiling

the information in various databases and

creating cross sections, maps, a three-

dimensional computer model ofthe subsur-

face geology, and reports for IDOT.

By identifying potential problems caused by

groundwater seepage, slope instability, ero-

sion, drainage, and unmapped coal mines

Dick Berg (left) wields a shovel as he examines

earth materials at the bottom ofRattlesnake

Hollow in December2001 as Don McKay takes a

closer look at a sample.

before construction work begins, geologists

help the state minimize expensive repair

problems, hazards for motorists, and costly

engineering solutions.

Geologists also can reduce construction

expenses by finding limestone and gravel

deposits or other earth materials used to

build highways on or near the road's path.

Since the cost to transport the heavy rocks,

stones, sand, and gravel substantially

increases with distance, identifying materi-

als that can be used along the way reduces

the overall expense to build the road.

This three-dimensionalmap ofthe elevation ofthe land

surface near Illinois Route 29 north ofPeoria was cre-

atedfrom digital elevation data. Elevationpoints

are 600feet apart and exaggerated 10 times.

Scale (mHes)

zzmmzi
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STATEMAP

From its inception in 1993, the

STATEMAP program has helped to

support Illinois efforts to map the high-

priority areas ofthe state in three dimen-

sions at a detailed scale of 1:24,000 (1 inch

represents 2,000 feet). The program also

Congressional Districts

STATEMAP quadrangles

(1994 to present)

1:100,000 scale

supported a 1993 pilot project creating a

three-dimensional model (100,000 scale; 1

inch represents about 1.6 miles) ofthe com

plex glacial geology in the Champaign area.

STATEMAP, funded in part by federal

appropriations to the U.S. Geological

Survey, is part ofthe National Coopera-

tive Geologic Mapping Program, which

recognizes that earth science information

depends on the geologic mapping data-

base. This coordinated program, in which

states compete for matching federal funds,

helps prioritize state geologic mapping

efforts and thereby accelerate production

ofthe national geologic database. The

STATEMAP program in Illinois helps

establish the geologic framework of areas

with critical needs for information to help

understand and solve urgent issues affect-

ing the state s social and economic well-

being.

STATEMAP quadrangles

mappedfrom 1994 through 2001.
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Archiving Historical Aerial

Photographs

JL But "what used to be" is ofgreat inter-

est to many ofthe state s residents, at one

time or another. Historians, land surveyors,

archeologists, soil scientists, genealogists,

developers, and urban and natural resource

planners are just some ofthose who are

interested in what Illinois looked like before

cities and roads covered the landscape.

ISGS geologists and hydrogeologists also

have a critical need for such information

as they seek to know more about Illinois'

glacial deposits and historical watershed

and wetland areas.

This past year, late 1930s aerial photos

for four watershed areas were acquired,

scanned into digital format, and ortho-

rectified. Orthorectifying geometrically

corrects the scanned images to provide

accurate locations and includes the verti-

cal dimension as well. Areas selected for

recent archiving are watersheds pertaining

Thisportion ofafull-size aerialphoto of

Garden Prairie, McHenry County, Illinois,

was taken on October 1, 1939, andscanned

thispastyear. The Kishwaukee River and

Chicago andNorthwestern Railroad are

shown; the east-west road is Illinois High-

way 20, and the north-south road is Garden

Prairie Road. Scale is 1:20,000.

to Court Creek (Knox County), Hurricane

Creek (Coles, Clark, and Cumberland

Counties), Big Creek (Union, Johnson, and

Pulaski Counties), and Sugar Creek (Madi-

son, Clinton, and St. Clair Counties).

Archiving is prioritized depending on

availability offunding; most ofthe cost

incurred is for optical scanning. The Illinois

Department ofTransportation, which is

required to conduct site assessments for

any new road construction or improve-

ment, contributed toward the archiving

the images acquired in the Chicago and St.

Louis Metro East areas.

Most ofthe photographs come from the

Illinois Department ofNatural Resources
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Office of Water Resources, which has an

extensive collection. That collection has

suffered through the years, though, from

use and loss, and photographs are now

transported using security measures to

avoid further loss. Photographs have also

been obtained from the Morris Library at

Southern Illinois University in Carbondale,

the Map and Geology Library at University

of Illinois Urbana-Champaign, the Lake

County Planning Department in Wauke-

gan, and the U.S. Department ofAgricul-

ture Farm Services Agency in Peoria.

Future funding is not assured, but ISGS

staff are working to find funds to continue

the project. The ISGS recently received a

grant from the U.S. Army Corps ofEngi-

neers to develop a Web site to provide wide

access to the collection. The present archiv

contains 9,000 scanned aerial photographs

from the late 1930s and early 1940s.
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haring Projected Data—Ihe
Need for a Common View

Cartographers, surveyors, and geologic

mappers are investigating the pos-

sibility offormalizing or even changing the

projection system used for Illinois maps and

databases to make it easier to share local

data across regions and nationwide. This

exchange ability is especially important for

large public digital databases such as the

Illinois well database.

During the 1970s, as the ISGS began com-

puterizing its well information database

and making specialized maps, the Lambert

Conformal Conic projection was adopted

because it had been used by the U.S. Geo-

logical Survey (USGS) for the 1:500,000

scale state map. As computerized maps

and databases became more common, the

Lambert projection parameters for Illinois

somehow never became part ofthe national

system ofprojections, which makes the

Lambert projection—used by many Illinois

state agencies— unofficial.

Counties and engineering consultants use

the Illinois State Plane Coordinate system

(SPCS), the only "official" projection for

Illinois, but one that is divided into East

and West Zones. The SPCS would be

difficult to use because maps adjoining the

east-west boundary do not match well. The

USGS uses the Universal Transverse Mer-

cator (UTM) projection for its 7.5-minute

(1:24,000, or 1 inch on the map is about

2,000 feet on the ground) topographic maps

and digital orthophotography.

The Global Positioning System (GPS),

a satellite-based location system, is used

for field surveys by geologists and earth

scientists, including those at ISGS. The

GPS collects data in latitude and longitude

orUTM projection, and coordinates must

then be re-projected (not translated) into,

say, Lambert map projection coordinates.

The NGS programs, the most commonly

used software for this purpose, does not

support the Lambert Conformal Conic

projection. As a result, extra steps and

expensive specialty software are needed to

re-project GPS locations into the Lam-

bert projection. These re-projections must

then be verified. Avoiding the expense of

specialty software and additional processing

speeds data exchanges and minimizes the

opportunities for error.

Although the Lambert projection appears

the most likely projection to be chosen,

the Illinois Geographical Information

Council and state agencies have to agree

on any proposed change. Federal approval

is also needed for any new officially sup-

ported projection. Two neighboring states,

Kentucky and Wisconsin, are working on

standard projection issues.
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Shallow Seismic Reflection Uses

Sound to See

Shallow seismic reflection (SSR), which

uses sound waves and computers to

detect subsurface earth materials and layers,

is being used to benefit state residents in

a number ofISGS projects, drawing the

attention offellow scientists interested in

collaborative studies and ofcompanies that

ISGS geophysicistsAndre Pugin (center) and Tim Larson

(right) make connections to the batteries thatpower the

ISGS-developed land streamer, a sled-mountedstring ofspe-

cialsound wave-detecting microphones used to gather shallow

seismic reflection data.

scientists have developed and built a land

streamer, a string ofsled-mounted micro-

phones dragged behind a vehicle.

The SSR technique is especially useful

because it can help scientists "see" through

glacial tills—the mix of clay, silt, sand, and

boulders deposited all over Illinois

by Ice Age glaciers—to the sand

and gravel deposits that can hold

groundwater below.

In addition to being used to assist

in locating sources ofgroundwater,

SSR is being used ahead ofroad

construction to help engineers build

safer, more stable roads. SSR also

can detect geologic structures in

fault zones, find shallow, soft layers

ofunderground earth materials, and

reduce mapping uncertainties.

use geologic information. SSR data are

gathered using special sound wave-detect-

ing microphones. In order to improve

field efficiency and increase the amount of

data that can be gathered in a day, ISGS

ISGS geologists used SSR tech-

niques as part ofan Illinois Depart-

ment ofTransportation project to

map the geology along the proposed

route of a new interstate highway

from Peoria to Interstate 80 near Princ-

eton. The technique revealed previously

unmapped mines and underground cavities

beneath the path ofthe new lanes that

could cause a road to subside. Now that
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engineers are aware ofthese structures, they

can fill the cavities with concrete to ensure

the stability ofthe road and its bridges.

ISGS scientists have used the land streamer

to gather SSR data in the Monks Mound

Quadrangle, generating detailed images of

shallow river channel features located above

older, eroded surfaces. These structures

generally can't be detected with standard

seismic profiling techniques.

And, in 2001, ISGS scientists acquired,

processed, and interpreted 1.5 miles of

high-resolution SSR data for the Wads-

worth Quadrangle in Lake County. The

data revealed that glaciers had crumpled

and deformed the uppermost till and sand

layers. This knowledge improves scien-

tists' understanding ofthe potential for

groundwater discovery in the Wadsworth

Quadrangle, which is a major issue for this

rapidly urbanizing area.

The SSR technique also can lead to a

greater understanding ofthe New Madrid

Seismic Zone by detecting shallow, previ-

ously unknown faults in southern Illinois.

"This [thepositive effect on Illinois State University students] is what we hoped to achieve with

these [Illinois Board ofHigher Education]funds, andI cant tellyou how gratifiedIam thatAndre

[Pugin], Barb [Stiff], Tim [Larson], Dick [Berg], Jim [Risatti], and otherspicked these projects up

and made them effective. These were greatprojects—they trained students in cutting edge techni-

cal and scientific areas and, apparently,from what Dave [Malone, geology professor at Illinois State

University] says, enthused and inspired them—by using student intellectual andphysicalpower,

they allowed us to do projects that we otherwise would not have had the resources to do—and, in the

process, they addressed and resolved some major scientific issues critical to the state ofIllinois. Thanks

to you all and to ISUfor being sucha willing and cooperativepartner (as always). And we cantforget

our local legislators who were responsiblefor thesefunds being available to us."

—Bill Shilts, Chief

Illinois State Geological Survey
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Gamma-Ray

As part ofthe current quadrangle map-

ping efforts, ISGS quaternary geolo-

gists collected approximately 100 natural

gamma-ray or "gamma" logs from around

the state this past year. The data contained

in those gamma logs supplement map-

ping information gained from water-well

descriptions of earth materials, drill holes,

borings, and seismic reflection.

Collecting gamma logs by working "holes

ofopportunity" in the field with water-well

drillers has proved to be especially help-

ful in reducing costs and in making sure

all possible information is collected and

described in meaningful geologic terms. As

the regional mapping projects progress, the

geologists continue to refine their proce-

dures and interpretations, improving the

quality ofthe collected data.

The recently collected gamma log informa-

tion is now being compiled into both paper

and electronic databases. Presently, the data

are available only for in-house use or upon

request; eventually, it is hoped the data will

be available for the public and profession-

als through the Web site. For online use,

gamma log data are being transferred into

ArcGIS. The data can then be used directly

or as coverage (map layers) for online maps.

Users will be able to find attribute informa-

tion about a given location point by clicking

on it and retrieving the log. Although inter-

pretations are not included in the online

log, they are part ofthe hard copy database

that is available to the public.

The ISGS Geological Records Unit (GRU)

staffhave provided an API number for each

boring. This unique identification number

is used to standardize the identification

ofthe log and will eventually help digital

database searches. The GRU staff also

create attribute fields (such as state, county,

well identifiers, and well version number)

to describe the locations where gamma

logging occurred. Locations are by GPS

coordinates and translated into section,

township, and range.

The geologists intend to have the database

online soon. Paper copies ofthe log infor-

mation will reside with the GRU.
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Clay Minera
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future scientists will be able to create a

more refined understanding of Illinois

Quaternary geology, thanks to the digital

reservation of a vast ISGS collection of

:lay mineral composition data. Geologists

ise x-ray diffraction analyses of clay miner-

Is to help determine the age, stratigraphic

;orrelation, and regional source area ofthe

glacial materials that cover nearly 90% of

Illinois. The x-ray diffraction data are

especially valuable because ofthe use of

identical equipment and methods over a

>eriod of44 years.

[SGS scientists are prioritizing data from

paper records and converting them to a

searchable, interactive digital database

as part of a multi-year project. In the

future, scientists will be able to use the

information along with other data to

better understand and correlate geologic

materials in Illinois.

renowned Pleistocene program. The data

collection quickly grew as Survey geolo-

gists provided samples from their ongoing

field studies. Samples also were submitted

by advanced-degree candidates conducting

research for their theses and dissertations

and by geologists from consulting firms

and government agencies from Illinois and

adjoining states.

The ISGS began measuring the relative

amounts of clay minerals and carbonates

found in Quaternary sediments in 1958

as part ofthe Survey's internationally

Emeritus ISGS clay mineralogistHerb Glass (left) and

geologistMyrna Killey (right) review clay mineral

data contained inpaper records in order toprioritize

information to bepreserved in a digital databasefuture

scientists may use. Glass began analyzing clay minerals

in 1958forprestigious geologistsJohn Frye (aformer

Survey Chief) andH.B. Willman.
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Provides Geologic

Think ofthe Robbins Core as the The Survey hired the Meyers Drilling Co.

Rosetta Stone for the geology ofthe to drill the 174-foot Robbins Core from

St. Louis Metro East area. In spring 2002, surface to bedrock. Samples offossil snail

ISGS geologists acquired that core, which shells were sent to the University of South

Florida, where scientists measured

the conversion ofamino acids in

gastropod fossils from the core to

help determine the core's geochro-

nology.

Fossil snails and fossilized soils

found in the Robbins Core will

These amphibious snails, Romatiopsis, were found at a depth help geologists better understand

of82.5feet in the Petersburg Silt in the Robbins Core. Fossils the climate that existed in ancient

in the core were used to determine the core's geochronology. Illinois. Ideologists can use the

core's fourfold succession ofglacial

deposits and interglacial soils as a

standard when examining other cores from

Illinois and

surrounding

states.

contains an important, complete record

ofpre-Wisconsin glacial episode deposits.

The Robbins Core provides a key reference

geologists can use for stratigraphic and

paleoenvironmental studies.

The core was obtained in an ancient bed-

rock valley near Collinsville within a few

miles ofthe till border ofboth the Illinois

and pre-Illinois glacial episodes. That

location was important because less erosive

conditions near the ice margin preserved

lake deposits and paleosols between succes-

sive till units. The result was an impressive

record of climatic oscillations during the

Quaternary Period.

100

Fossil spruce

wood waspre-

served within

debrisflow

deposits at a

depth of136 to

137feet.
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"Our scientists' message is conveyed most

effectively by the core andfossils we collect,

the maps andposters we design, and the

tools andproducts we develop. We have a

hands-on approach to that whole vast world

outside that constitutes our domain, and our

challenge is to bring something so vast down

to a scale where we can share the knowledge

wegain with thepublic"

jei

:n

01—Marie-France Dufour, Director

Geoscience Information Center
Or
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An ongoing concern ofthe Illinois State

Geology Survey is how to best con-

nect the public with its vast storehouse of

scientific data and holdings, including well

boring and test hole records, samples, maps,

libraries, and digital

databases. In the past,

people wanting to

access these records

or make purchases

in person often

had to navigate the

congested traffic and

negotiate the limited

parking found on the

University of Illinois

campus at Urbana-

Champaign (UIUC).

Overcrowding at the

main building was

severe, and a search

for additional space

began in 1988.

coordinator is better connected with the

public information office. In addition, the

new faculties provide staffand visitors with

an open, pleasant environment in which

to work, study data and records, or select

To ease crowding and

enable staffto work

more effectively, some offices were moved

this past summer to new facilities at the

UIUC Research Park on the south end of

campus. Visitors now have much better

access to the ISGS Public Information

Office, Geological Records Unit, outreach

coordinator, and mail room. The outreach

Well-lit,functional work space at the IBuilding was worth the sweat and

strain ofmoving the Survey's entire collection ofwater-welland test boring

records.

publications or maps. Mail and publication

deliveries and pickups are easier also.

The freed space in the Survey's main build-

ing was quickly put to good use. Enhanced

computing facilities were created for

student interns, providing them with an
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Visitors to the ISGS Public Information Office will

findLeAnn Benner can help them with informa-

tion requests and map andpublicationpurchases.

opportunity to gain practical experience.

Staffmembers needing heavy-duty

computing and data-handling capa-

bilities also benefitted; vacated space

allowed those staffto be clustered in one

portion ofthe building. The Human

Resource Office was able to move to

a larger location closer to the main

building's public entryway. Office space

became available for staffmembers who

had been housed in an outmoded struc-

ture scheduled for sale and demolition.

The support ofthe Illinois Board ofHigher

Education, the cooperation ofthe Uni-

versity of Illinois, and the efforts ofmany

ISGS staffbrought this project to fruition.

The ISGS Office ofBusiness and Finan-

cial Services worked closely with UI and

Illinois Department ofNatural Resources

to ensure monies were spent as intended.

The Administrative Services Center staff

worked during the planning phases to

ensure that facility layout served work

functions. They also coordinated moves,

furniture purchases, equipment and utility

connections, and remodeling of existing

spaces.

John Grube (left) shows a student intern how to search

andfind well records.

]
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owing the Seeds of Stewardshi

Soil conservation, wildlife management,

natural heritage preservation, and wet-

land restoration are just some ofthe topics

grade school children learn about and expe-

rience first hand during Stewardship Week.

ISGS geologists continue their participa-

tion in this regional environmental educa-

tion program that shows children what it

means to be stewards ofthe land. Now in

its eighth year, the program first began in

southern Illinois, but the April Steward-

ship Week was so popular that students

in northern and western Illinois

now have a chance to participate

in an October program. More

than 20,000 Illinois children have

benefited from this program since

its initiation.

enthusiasm and receptiveness ofthe young

participants are the encouragement that

keeps the geologists and about 125 other

professionals returning to the program year

after year.

More than 40 organizations cosponsor the

Stewardship Week programs held at the

Illinois Forest Resource Center, located in

Shawnee National Forest south ofHarris-

burg. The Center's purpose is to help people

manage forested lands to meet individual

During Stewardship Week,

children have the chance to go

through learning stations, where

natural resource experts lead

short, 10-minute "presenta-

tions" that include hands-on activities and

demonstrations. ISGS geologists have

helped young people learn about rocks and

minerals, geologic resources, and paleon-

tology (including the ever-popular topic

ofdinosaurs). The children also have a

chance to learn about the wide variety of

careers that relate to natural resources. The

"We'replanting the seed ofsomething that

will bloom yearsfrom now. We hope the kids

become a positive influence on theirparents.

And when they grow up, it will have an

effect on how they manage their land.
"

—Stephanie Brown,former Director

Illinois Forest Resource Center

economic or aesthetic needs while meeting

the state's environmental goals. The Center

is part ofthe Department ofNatural

Resources and Environmental Sciences

within the University of Illinois College of

Agricultural, Consumer and Environmen-

tal Sciences.
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ISGS Quaternary geologists who had

been mapping in the Elsah area near St.

Louis received an interesting request during

spring 2001. The remains of a wooly mam-

moth tooth and what appeared to be a tusk

had been discovered on the campus ofPrin-

cipia College.The geology teachers at the

college wanted to know whether the geolo-

gists could come to the school, join two

visiting archeologists in examining the

site, and share their expertise with the

class that was excavating the find.

From left: Principia ProfessorNancy Golman

discusses the wooly mammoth tooth with ISGS Qua-

ternary geologists Dave Grimley and

Drew Phillips near the site where it

wasfound.

Two years previous to the request, a

backhoe driver, excavating earth for a

new sewer line, struck something in

the dirt that sounded different from

the surrounding materials. Upon

examination, the driver saw what

looked like bone, and he quickly noti-

fied authorities. School administrators

wisely halted the construction project

and filled the hole back in with sand

until the site could be examined and

the specimens could be removed.

:;

This mammoth tooth, excavated at

Principia College, was used to eatplant

materialsfrom the mammoth sgrassland

environment.
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During their visit to Principia, the geolo-

gists shared information with students

about the surficial geology ofthe site based

on their recent mapping ofthe area. They

also helped to locate the mammoth in

geologic time. The geologists also were

able to augment the archeologists' advice

concerning the excavation and laboratory

techniques.

The site excavation is part ofan elective

class that is open to students regardless of

major, and the unique and different per-

spectives and training the students brought

to the class led to very interesting questions

about how the mammoth may have lived

and died, how it had been preserved, and

how best to excavate the site.

The students thought the

geologists helped give them

some idea ofwhat they could

expect to find and what type

of materials they would

encounter.

At the time ofthe visit, students had

discovered a tusk and teeth. Subsequently,

they have discovered more ofthe mam-

moth fossil, which is oriented upside down.

The mammoth is in the upper portion of

the Peoria Silt, a windblown loess deposit,

dating to the end ofthe last glaciation.

Finding the mammoth in loess is an inter-

esting aspect because enough dust to bury

the mammoth had to be generated within

a few years, likely a large event or series

oflarge dust storms during a cold and dry

period. The geologists plan to continue to

monitor progress at the site and hope to

radiocarbon date some ofthe material at a

future time.

Dave Grimley talks with studentsfrom Nancy Golmans geology class,

who are excavating the site, about thepaleoenvironment the mammoth

lived in, its likelyposition, and the characteristics ofthe windblown silt

(called loess) it was lying in.
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Fossil Finds—New
FOR THE

This year, two new products were designed for

the general public—especially fossil lovers. The

first release, Fossils ofIllinois, is a visually compelling,

colorful poster that displays common Illinois fossils

by geologic period, from youngest to oldest. Each

geologic period is color coded to match a geologic

map of Illinois, making it easy to locate where the

rock of a given period is present at the bedrock

surface. The poster should catch the imagination of

those interested in the amazing story ofour ancient

past as recorded in fossils.

The second revised

edition of Guidefor

Beginning Fossil Hunters,

GeoEducation Series

15, was first published

as Educational Series 4 in 1956! Since then, the publication has

been continually popular with people of all ages and has been

used for students ranging from

elementary school to college. In

the second revised edition, the

Guide received an attractive new

design and now contains pho-

tographs (including eight pages

of stunning, full-color fossil

photographs); several new fossil

drawings and new fossil plates; an

updated geologic time chart; and

additional references for further

readings.
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Digging for Fossil

tate Fair

Year after year, parents say, they

and their children look forward

returning to the ISGS Fossil Dig

it the Illinois State Fair. The Fossil

>ig is part ofthe ISGS exhibit in

the Illinois Department ofNatural

Resource's Conservation World

area.

This popular outreach effort for

the general public is a lively affair.

At the Fossil Dig,

six to eight young

people—from tod-

dlers to teens—can

dig into a large

wooden sandbox

filled with pea

gravel for rock

fragments that

contain fossils.

Hundreds make

the trek to the

exhibit each day. The young collectors

tend to dig at a furious pace, slowing only

enough to avoid tossing pea gravel on other

diggers. Although the children can dig up

as many fossil-containing rocks as they

want, they are allowed to keep only one.

ISGS staffhelp the children identify

the fossils by providing them with fossil

1 information sheets and by answering their

109



questions. The information sheets, posters,

and other materials explain how the animals

and plants lived, where the rocks were col-

lected, how they formed, and how old they

CurtAbert displays two roundedfossil

fragments uncovered at Dixon Quarry

as ISGS stafflookedforfossilspecimens

for the FossilDig at the Illinois State

Fair. This cephalopod, a squid-like

animal that wasprobably about ten

feet long in its entirety, once lived in

the shallow seas that covered Central

Illinois in Middle Ordovician times.

are. Decisions ofwhich fossil to keep are

not always easily made, but most collectors

go away happy, with a fossil specimen and

other materials to keep, study, and show

others.

In addition to the Fossil Dig, the ISGS

exhibit explains the purpose and activities

ofthe State Survey and displays some of its

maps, brochures, posters, and publications

ofinterest to the general public.

At Dixon Quarry, lookingforfossils to be used at the State

Fair (from left to right), CurtAbert, Alan MetcalfJackie

Hannah, Dennis Kolata, and Sheena Beaverson examine an

interestingfind.
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Public education and increased aware-

ness ofthe state's environmental and

geologic issues were two ofthe goals of

ISGS geologists leading the Survey's four

Geological Science Field Trips this past

year. Joining the geologists on each trip

were about 150 people, including teachers,

students, families, rock and mineral enthu-

siasts, and fossil hunters.

it each route stop, geologists and other

natural resource experts gave briefpre-

sentations and answered questions about

the geology they saw around them. Each

>articipant received a guidebook providing

idditional information about the area and

the route being traveled.

The two fall trips led participants through

the Mississippi Palisades State Park and

the Savanna area in Carroll andJo Daviess

Counties ofnortheastern Illinois. The

route began at the state park with a good

view ofthe high majestic valley cliffalong

ISGSgeologistsAntigone Dixon-Warren (foreground) and

Russjacobson help answerfossil hunters' questions at Shelly

quarry atHanover Bluff

Wayne Frankie brings up the rear oftheprocession

along the Sentinel Trail at Mississippi Palisades

State Park.

the Mississippi River known as the Missis-

sippi Palisades. The Palisades were carved

by early Pleistocene erosion into Ordovi-

cian and Silurian bedrock strata deposited

between 465 and 415 million years

ago. The exposed limestone and

shale ofthese strata offered excel-

lent opportunities for fossil col-

lecting at local quarries. The group

also traveled to Sloan Marsh in the

Upper Mississippi National Wild-

life and Fish Refuge, a preserve for

hundreds of species, including fish,

migratory birds, and other wildlife.

Visits to a sand marsh prairie and

quarries rounded out a very full day's

experience.
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The two spring trips were held in the

Hennepin area, located along the Illinois

River Big Bend area ofPutnam, Marshall,

and Bureau Counties. Participants had

the chance to experience some of Illinois'

unique history, including the story behind

Hennepin Canal Parkway State Park. The

group learned about some ofthe earli-

est coal mines in Illinois and discovered

which grass-covered "hills" near the route

were mine gobs. In addition to fossil-col-

lecting stops, the group's route traversed

terrain filled with many interesting glacial

The ISGSfield trips leave "rain

or shine,"andan early morning

drizzlefails to dampen the spirits of

thegroup visiting Lock No. 11 ofthe

Hennepin Canal.

features that might go unrecognized by

the untrained eye, including sand dunes,

kames, eskers, kettles, moraines, and tills.

For safety and practicality, attendance on

these popular trips is now limited to 150,

and individuals must register in advance by

contacting the Survey office or registering

online at http://www.isgs.uiuc.edu/ .A small

fee of $5.00 per person (except students and

children under 16) is collected on the day of

the trip to help offset the cost of staff field

work and guidebook printing.

"We want to commend the Illinois Geological Survey on the continuing excellence oftheirfield trips

for the generalpublic. We attended the October 20
th

[2001] in northwestern Illinois The logistics

for the trip were staggering. . . . There were knowledgeable Surveypeople handy to answer all kinds

ofquestions. We could not help but be impressed by the organization andprofessionalism ofthe Survey

staffunder the leadership ofMr. [Wayne] Frankie We would like to think there will be a con-

tinuum ofSurvey tripsfor thepublic well into thefuture."

—Betty and Raymond Rail,

Littleton, Colorado
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Geology for the Next
Generation

The Illinois State Geological Survey

makes several efforts to reach out to

the state's teachers, working cooperatively

with other agencies and sponsors to provide

teachers with the information and meth-

ods they need to teach and inspire the next

generation of Illinois citizens. The teachers

are the critical link in helping the young

people of Illinois understand basic geologic

concepts and their importance in everyone's

daily life.

Stony Island At the request ofthe Calu-

met Heights Magnet Cluster and with the

financial support ofthe Chicago Public

Schools, the Illinois State Geological

Survey (ISGS) designed and conducted a

teacher workshop on the geology of Stony

Island in April 2002 at Emilia Earhart

Elementary School. The Stony Island hill,

located about two miles north ofLake

Sallie Greenberg demonstrates how acid can be

used to help identify limestonefor elementary

school teachersfrom the CalumetHeights Magnet

Cluster ofthe Chicago Public Schools.

Calumet, is one ofthe distinct landscape

features of Chicago's south side. This bed-

rock feature formed more than 400 million

years ago as a reefon the floor of a tropical

sea.

Mike Chrzastowski, shown here at a workshop

held at Emilia Earhart Elementary School on

Chicago's south side, explains to elementary school

teachers how glaciation affected the Chicago area

andhow the Stony Island hill wasformed.

The five Chicago public elementary schools

in the Magnet Cluster—Emilia Earhart,

Black, Hoyne, Caldwell, and Warren—are

located in the Stony Island area. Teach-

ers in those schools have been engaged in

a collaborative project focused on helping

students throughout the year to research

the bedrock, glacial, and coastal processes

resulting in Stony Island.

Each ofthe 40 teachers attending the

half-day workshop received a portfolio of
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specially selected and written material for

their use in classroom lectures. They also

received material containing classroom

activities instructing how and when Stony

Island formed, what fossils can be found

there, how glacial ice reshaped Stony

Island, and when it was that this hill was an

island in ancestral Lake Michigan.

Near and Far Sciences in Illinois The

ongoing ISGS Near and Far Sciences in

Illinois program, now in its sixth year,

reached a total ofapproximately 71 teach-

ers who participated in workshops in the

Rock Island area. The program has been

partially funded by the Illinois State Board

ofEducation. One day ofeach two-day

workshop is spent inside the classroom,

where teachers listen to lectures, watch

demonstrations, and participate in the

activities they will take to their students.

Teachers from previous workshops who

have used the activities in their classrooms

recommend them and request more easy-

to-use activities on additional topics, such

as paleontology, radiocarbon dating, caves,

glaciers, and chemistry. The second day of

each workshop is spent in the field, where

teachers learn about the geologic features of

an area oflocal interest.

Teachers examine rock at Collinson

Quarry (above and right) and at

Black Hawk State Park (below)as

part ofthefieldportion ofthe Near

andFar Sciences in Illinois work-

shops near Rock Island.

114



Illinois Coal Education Conference

Now in its fifth year, the COAL teachers

workshop program brought approximately

140 teachers ofK-12 classes together at

Rend Lake for three days ofinstruction

on the geology and utilization of Illinois

coal resources. The program is sponsored

by the Illinois Department ofCommerce

and Community Affairs (DCCA), Office

ofCoal Development, and instruction is

correlated to Illinois State Learning Stan-

dards. The ISGS geologists worked with

the DCCA to help the teachers learn about

coal formation, coal ages, coal classifica-

tions, mining methods, and advances in

clean coal technology. The classroom por-

tion included lectures and hands-on group

activities broken down by grade levels. The

field portion ofthe program included visits

to surface and underground mines and a

coal-loading facility. The program not only

raised awareness ofthe importance ofcoal

but also gave teachers ways to teach about

coal resources in their classrooms.

ENTICE Workshops ISGS geologists

went to the Wildlife Prairie Park west of

Peoria, the site offour Illinois Department

ofNatural Resources ENTICE workshops

this year. Each workshop was attended by

about 35 middle- and high-school teachers

from around the state. The ISGS portion

ofthe two-day workshops focused on the

geodiversity of Illinois as it relates to the

biodiversity ofthe state. The geologists

emphasized how different types ofglacial

deposits relate to surface topography and

landscape features. For example, loess

deposits affected the development ofprai-

rie and farmland, and sand dunes support

unique plant and animal life.

"lam very grateful to be able to bring Wayne [Frankie] here to work with our teachers. During the

last three years, our office has advocated a "teach Illinois"philosophy. Asyou know, science textbooks

rarely mention Illinois geology. Thepeople and resources ofthe ISGS have been vital to helping our

teachers make a local connection. Wayne has been down here twice in the lastfew years, once aspart

oflSBEs Groundwater Education Project and most recently as apresenter at our Mini-Institute. We

would like to bring him back to work with teachers again next autumn. Due to thepositivefeedback

regarding Waynes models, we are offering a session this summer so teachers can build a topographic

model oftheir community. We are also making use ofthefossilguide and virtual tours on your website.

Thanks againfor all ofthe servicesyouprovide!"

—Dr. Susan Barker, Science Literacy Coordinator

Monroe-Randolph Counties, Waterloo, Illinois
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Geological Characterization ofWatersheds,

J.H. Goodwin, M.L. Barnhardt, R.A. Bauer,

J.L. Hannah, D.A. Keefer, M.M. Killey,T.H.

Larson, D.E. Luman, R.J. Rice, R.C. Vaiden,

C.P.Weibel.

Illinoian Glacial Landforms, Processes, and

Sediments of Central Illinois, E.D. McKay.

Report to the Public on the Nature and Extent

of Geologic Hazards in Illinois, J.H. Good-

win, R.A. Bauer, M.M. Killey, D.A. Keefer,

R.C. Berg, M.J. Chrzastowski, S.V. Panno,

D.R. Larson.

Three-dimensional Geological Mapping along

IL 29, R.C. Berg, E.D. McKay, A.J. Stumpf,

P.D.Johnstone, B.J. Stiff, C.P Weibel, R.A.

Bauer, W.-J. Su, G.T. Homrighous, T.H.

Larson.

Coal

Availability of the Colchester Coal, R.J.Jacob-

son, S.D. Elrick, C.P. Korose.

Delineation ofCoal Bed Methane Resources of

Illinois, I. Demir, D.G. Morse, S.D. Elrick,

R.J. Jacobson, R.J. Finley.

Maintenance ofCoal Resource and Mine Data,

OMM, R.J. Jacobson, V. Straayer, S.D. Elrick,

C.P. Korose.

National Coal Resources Data System, R.J.

Jacobson, S.D. Elrick, R.J. Finley.

7.5-minute Quadrangle Mined-out Area Stud-

ies, C.A. Chenoweth, M.L. Borino, A.R.

Myers.

Coastal Geology

GeoFramework Chicago/Full-Color Geosci-

ence Poster, M.J. Chrzastowski.

Illinois Beach State Park Coastal Geology

Poster, M.J. Chrzastowski.

Urban Coast Initiative, M.J. Chrzastowski.

Energy and Environmental

Engineering

Commercialization ofFired Brick with Fly Ash

from Illinois Coals, M.-I. M. Chou, V.A.

Patel, S.-F. J. Chou, J. Stucki (UIUC).

Demonstration Study ofHigh Sulfur Coal

Combustion in Oxygen-Enriched Flue Gas,

M. Rostam-Abadi, S.S. Chen, K.M. Henry.

Filtration ofConcentrates from the ISGS
Washer, L.A. Khan, W.R. Roy, C.R. Man-
rique.

Production and Combustion Testing ofBio-

mass-Coal Fuels, M. Rostam-Abadi, S.S.

Chen, K.M. Henry.

Studies ofAdvanced Mercury Sorbents and

Technologies, M. Rostam-Abadi, S.S. Chen,

M. Rood (UIUC), R. Chang (EPRI), K.M.

Henry.

Techno-Economic Studies of Illinois Coal in

Future Power Production Processes, S.S.

Chen, S.B. Bhagwat, M. Rostam-Abadi.

Testing ofthe ISGS Washer on a 100-Cubic

Foot Subaeration Cell to Recover Fine Coal,

L.A. Khan, W.R. Roy, C.R. Manrique, J.R.

Thomas.
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Engineering Geology

CUSEC State Geologists Mapping Efforts in

the Midwest, R.A. Bauer.

Establishment of a Baseline ofInformation on

Earthquakes, R.A. Bauer.

Study of a Potential Seismic Source Zone in

South-Central Illinois, W.-J. Su, J. McBride.

Environmental Geoscience Center

Geology of the Illinois River, B.L. Herzog.

Environmental Site Assessments

Historical Road Map ofBurnham Park, Chi-

cago, Cook County, C.B. Trask.

LA 450 Class Preparation and Presentation, P.L.

Bannon-Niles.

Preliminary Environmental Site Assessment

Program for the Illinois Department ofTrans-

portation (IDOT SW ESA FY02 ANT), A.L.

Erdmann.

Geochemistry

Assessments of Persistent Organic Pollutants

(POPs) in the Peoria Pool of Illinois Waterway

Sediments, S.-F.J. Chou, G.L. Salmon, R.A.

Cahill.

Chemical and Mineralogical Characteristics

of Illinois Soils, G.B. Dreher, L.R. Follmer,

Y. Zhang, J.D. Steele, R.E. Hughes. P.J.

DeMaris.

Collection ofVibracores in Lake DePue to

Document Zinc and Cadmium Concentra-

tions and Confirm Sedimentation Rate

Estimates, R.A. Cahill, J.D. Steele, L.R.

Henderson, J. Slowikowski (ISWS).

Commercialization of Fired Brick with Fly Ash

from Illinois Coals, M.-I.M. Chou,

V.A. Patel, S.-F.J. Chou, J. Stucki (UIUC).

Investigation ofHg Deposition in the Past 100

Years in East-Central Illinois,Y Zhang, L.R.

Henderson, G.L. Salmon, J.B. Risatti, S.L.

Denhart, B.J. Stiff.

Investigation ofMetal and Organic Contami-

nant Distributions and Sedimentation Rates

in Backwater Lakes along the Illinois River,

R.A. Cahill, J. Slowikowski (ISWS, Co-PI),

G.L. Salmon, J.D. Steele, L.R. Henderson.

Method Development for Extraction Tetracy-

clines andTylosin from Solid Samples, S.-F.J.

Chou, I.G. Krapac, W.R. Roy.

Monitoring the Quality ofGroundwater

Impacted by Swine Production Facilities, I.G.

Krapac, S.-F.J. Chou, W.R. Roy, W.S. Dey,

S.L. Sargent, M. Meyer (USGS), R. Mackie

(Ul)J.Chee-Sanford(UI).

National Geochemical Sampling Program, J.B.

Risatti, R.C. Berg, B.J. Stiff.

Organic Compounds in Sediments from the

Grand Calumet River, Lake Michigan to Lake

George, G.L. Salmon, R.A. Cahill, M.T.

Unger.

Geoscience Information Center

Classroom CD-ROM of GeoActivities Binder,

M.-E Dufour, C.A. Briedis, J.M. Dexter,

R.C. Vaiden, W.T. Frankie.

ISGS Information Management/Information

Technology Plan, M.-F. Dufour, D.O.

Nelson, A.B. Lecouris, S.L. Denhart, R.R.

Hansen, E.D. McKay, C.K. Nimz, D.A.

Griest.

Geologic Workshops, W.T. Frankie, R.C.

Vaiden, R.J. Jacobson, M.M. Killey, S.E.

Greenberg, J.A. Devera, S.D. Elrick.

2002-2003 Public Geological Science Field

Trips, W.T. Frankie, R.J. Jacobson, M.W.
Knapp, C.K. Nimz, S.J. Cromwell.

Geospatial Analysis and Modeling

Computer Applications, Programming,

LEGAL Replacement or Rewrite, RJ.

Krumm, S.L. Denhart, A.B. Lecouris.

Creation of a State Repository in Illinois for

Liquid Transmission Pipeline Information,

L.R. Smith, S.L. Denhart.
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Digital Compilation ofGeologic Maps; USGS
STATEMAP Addendum Project, RJ.

Krumm, D.O. Nelson, C.A. Gains, C.P.

Weibel.

Geologic Mapping Data Model and Database

Development, D.O. Nelson, A.B. Lecouris,

B.J. Stiff, M.E. Barrett, KB. Denny, C.P.

Korose, D.A. Keefer, C.C. Abert, S.L. Den-

hart.

Geologic Records Scanning and Document

Management Pilot Project, R.J. Krumm, A.

Faber, A. Metcalf, J.A. Duncan, VJ. Amacher,

B.E. Lemke, A.B. Lecouris, B.J. Stiff.

Integration of a Universal Identification

Number for Public Water Supply Wells in Illi-

nois, R.J. Krumm, E. Mehnert, J.A. Duncan,

A.B. Lecouris.

ISGS Working Database Development, B.J.

Stiff, A.B. Lecouris.

Oracle Database and Application Design and

Development—Phase I, A.B. Lecouris, A.C.

Faber, S.E. Metcalf, B.G. Huff, J.A. Duncan,

B.E. Lemke, BJ. Stiff.

Processing, Archiving, and Distributing USGS
DOQs for Illinois, S.K. Beaverson, PK. Car-

rillo, RJ. White, C.A. Gain, R.J. Krumm,
D.E. Luman, S.L. Denhart, and R.R. Hansen.

Web Site Design and Reorganization, S.L.

Denhart, R.J. Jacobson,J.R. Ousley, R.J.

White, M.J. Mushrush, S.K. Beaverson, H.E.

Leetaru, J.D. Steele, C.A. Briedis, C.K. Nimz,

H.-H.E. Hwang, M.P Krick, D.O. Nelson.

Groundwater Geology

A Critical and Statistical Evaluation of Char-

acterization Methods for Sites Contaminated

through Multiple Discrete Spills, D.A. Keefer.

A Field Guide to Illinois Caverns State Natural

Area, S.V. Panno, S.E. Greenberg, C.P.

Weibel, C.K. Nimz.

A Statewide Monitoring Network to Evaluate

Pesticide Contamination ofGroundwater in

Illinois—Installation, Sampling, and Data

Analysis, E. Mehnert, W.S. Dey, D.A. Keefer.

Dating of Cave Sediments and Speleothems,

S.V. Panno, B.B. Curry, H. Wang, K.C.

Hackley.

Groundwater Geobit, D.R. Larson.

Groundwater Geology ofDeKalb County and

the Troy Bedrock Valley, E.C. Smith, R.C.

Vaiden,T.H. Larson, B.L. Herzog.

Groundwater Geology ofDeWitt, Piatt, and

Northern Macon Counties, Illinois, D.R.

Larson, B.L. Herzog.

Groundwater Resources and Peaker Power

Plants in Illinois, D.R. Larson, RJ. Finley.

Groundwater Investigations near Vandalia,

Fayette County, Illinois, T.H. Larson.

Indicators of the Origin of Sodium and Chloride

in Natural Waters, S.V. Panno, K.C. Hackley,

S.E. Greenberg, H.-H. Hwang, I.G. Krapac.

Introduction to Surface Modeling Using the

Computer, D.A. Keefer.

Mapping and Characterization ofSand and

Gravel Deposits for a Supplemental Ground-

water Supply for the Village ofElburn, Kane

County, W.S. Dey, A. Pugin, T.H. Larson,

S.L. Sargent.

Mass Flux ofNutrients (Nitrogen and Phos-

phorus) in Shallow Groundwater, Year 3,

E. Mehnert, W.S. Dey, S.L. Sargent, D.A.

Keefer, M.J. Mushrush.

Near and Far Sciences in Illinois, R.C. Vaiden,

K.L. Benner, M.M. Killey, RJ. Jacobson, S.E.

Greenberg, C.A. Briedis, C.K. Nimz.

NIWC Groundwater Chemistry and Microbiol-

ogy, S.V. Panno, K.C. Hackley, E. Mehnert,

D.R. Larson, T.C. Young.

Regional Groundwater Assessment: Metro

East Region, E.C. Smith, R.C. Vaiden, M.J.

Mushrush, J.A. Devera.

Review ofthe Geochemistry ofGroundwater

and Shallow Bedrock in Central Vermilion

County, E. Mehnert, G.B. Dreher.

"Under Illinois" Poster, R.C. Vaiden.
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Water Quality and Agrichemical Loading in

Two Groundwater Basins of Illinois' Sinkhole

Plain, S.V. Panno, C.P. Weibel, I.G. Krapac,

S.L. Sargent.

Water Resource Investigation for Kane County,

Illinois, W.S. Dey, B.B. Curry, C.C. Abert, E.

Mehnert, D.A. Keefer, J.C. Sieving.

Industrial Minerals and

Resource Economics

A Research Report on the Role ofAggregates in

the Illinois Economy, S.B. Bhagwat.

Aggregate Resource Mapping in the St. Louis

Metro East Region of Illinois; Cahokia and

Columbia Quadrangles, Z. Lasemi, R.D.

Norby, D.L. Byers.

American Association ofPetroleum Geolo-

gists—Eastern Section Field Trip, D.G.

Mikulic, Z. Lasemi, R.D. Norby, J. Kluessen-

dorf (University ofWisconsin).

Development ofImproved Mineralogical

Methods for Industrial Minerals and Related

Bedrock Economic Geology Programs, R.E.

Hughes, B.B. Curry, P.J. DeMaris, H. Glass,

J.P. Grube, M. Hynes, Z. Lasemi, D.G. Miku-

lic, R.D. Norby, B. Seyler, H. Wang.

Economics ofUnderground Mining ofLime-

stone, S.B. Bhagwat, Z. Lasemi, M. Dunn
(CONCO Western Mining Co., Aurora,

Illinois).

Event Stratigraphy of the Silurian Rocks of the

Illinois Basin, D.G. Mikulic, M. Calner (Uni-

versity of Lund), J. Kluessendorf (University of

Wisconsin).

Geologic Mapping in Southeastern Wisconsin,

D.G. Mikulic.

Illinois Mineral Industry in 1998-2000, S.B.

Bhagwat.

Mississippian Reefs and Bioherms in the Illinois

Basin and Adjacent Regions: Paleogeographic

and Economic Implications, Z. Lasemi, R.D.

Norby.

Regional Cross Section of the Mississippian

Units in the Aggregate Resource Rich Area of

Southwestern Illinois, Z. Lasemi, R.D. Norby,

D.L. Byers.

Isotope Geochemistry

Application ofNitrogen and Oxygen Isotopes of

Nitrate to Identify the Sources and the Degree

of Denitrification ofNitrate Levels in Illinois

Groundwater, K.C. Hackley, H.-H.E. Hwang,

P.K. Carrillo.

Determination of the Dominant Sources of

Nitrate in Wells and Springs ofthe Sinkhole

Plain Using Nitrogen and Oxygen Isotopes,

K.C. Hackley, S.V. Panno, H.-H.E. Hwang.

Establish a Radiocarbon Dating Laboratory for

Univ. ofTennessee at Knoxville, C.-L.J. Liu,

S.E. Greenberg.

Investigation ofthe Age of Recharge of

Groundwater to MVA Using Geochemical

Techniques, K.C. Hackley, S.V. Panno,

C.-L.J. Liu, P.K. Carrillo.

Isotope Evidence ofLong-term El Nino/

Southern Oscillation Cycles in Illinois During

Last Glaciation, H. Wang, L.R. Follmer, S.E.

Greenberg, J.M. Dexter, D.L. Byers.

Mass Flux ofNutrients (Nitrogen Sc Phospho-

rus) in Shallow Groundwater - Assessment

of Denitrification in Shallow Groundwater

by Isotopic Methods, H.-H.E. Hwang, W.C.

Beaumont.

Using MiniScanTM XE Plus Spectrophotom-

eter to Study Soil Stratigraphy in Peoria and

Roxana Loess Units, H. Wang, R.E. Hughes,

J.D. Steele, J.M. Dexter, D.L. Byers.

Library and Public Information

Collection of Priority Well Logs (Beating the

Bushes for Logs), S.E. Faber, B.E. Lemke,

P.M. Johanek, A.B. Lecouris.

Institutional Digital Publications Filing Cabi-

net, M.P. Krick, C.K. Nimz, D.O. Nelson,

S.L. Denhart.
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National Geological Map Database Data Entry,

M.RKrick.

Online Publication Catalog, M.R Krick, C.K.

Nimz, D.O. Nelson, S.L. Denhart.

Oil and Gas

Annual Report of Oil Field Statistics, B.G.

Huff, R.D. Lipking.

Characterization and Regional Analysis of

Cypress and Pennsylvanian Sandstone Reser-

voirs, B. Seyler, J.R Grube, B.G. Huff, R.E.

Hughes.

Development ofColor-Coded Payzone Maps,

J.E. Crockett, S.R. Gustison, P.M. Johanek.

Eastern Section AAPG Meeting, Champaign,

IL Oct 2002, D.G. Morse, H.E. Leetaru,

B. Seyler, R.J. Finley, B. Fouke (UI Geology

Dept), B.G. Huff, K.L. Benner, J.E. Crockett,

S.R. Gustison, P.M. Johanek, D.G. Mikulic,

W.J. Nelson.

Geographic Information System Approach for

Play Portfolios Illinois Basin, B. Seyler, B.G.

Huff, J.P. Grube, S.R. Gustison, S.K. Beaver-

son, R.J. Krumm, D.A. Keefer, A.E. Metcalf,

A.C. Faber, A.B. Lecouris, D.O. Nelson,

D.G. Morse.

IBHE 01-02 Mine Mouth Power Plant Sites/

IDNR S-2198Task3, S.R. Gustison, R.J.

Finley.

Mid-Continent Interactive Digital Carbon

Atlas and Relational Database, B. Seyler,

D.O. Nelson, A.B. Lecouris, R.J. Jacobson,

S.L. Denhart, C.P. Korose, B.G. Huff, S.R.

Gustison, I. Demir, J.P. Grube, R.D. Lipking,

C.S. Blakley, P.M. Johanek.

Monthly Drilling Report, B.G. Huff, J.P.

Grube.

Mt. Simon Gas Storage Characterization-

DOE, D.G. Morse, H.E. Leetaru, R.D.

Lipking, B. Seyler.

Oil and Gas Development Maps, J.E. Crockett,

S.R. Gustison, P.M. Johanek.

Petroleum Technology Transfer Council

(PTTC)-DOE, D.G. Morse, S.R. Gustison,

B.G. Huff, J.E. Crockett, B. Seyler, P.M.

Johanek, H.E. Leetaru, J.P. Grube.

Publishing, Design, and Photography

Annual Report, C.K. Nimz, J.A. Steinfeldt,

J.M. Dexter, P.K. Carrillo, K.A. Mercer, J.H.

Goodwin.

Central Great Lakes Geologic Mapping Coali-

tion CD Sampler and Information Kit, C.A.

Briedis, C.K. Nimz, J.M. Dexter.

Year-End Multimedia Presentation, J.M.

Dexter.

PowerPoint Presentation Module, J.K. Hines,

J.M. Dexter, C.K. Nimz.

Revision Ed Series 5, Rocks and Minerals of

Illinois, C.K. Nimz, P.K. Carrillo, J.M. Dexter,

J.A. Devera, W.T. Frankie.

Quaternary Geology

Clay Mineral Database, M.M. Killey, H. Glass.

Construction of a Multi-Component Land

Streamer for High Rate Shallow Seismic

Reflection Aquisition, A. Pugin, T.H. Larson.

Crystal Lake 7.5-minute Quadrangle Mapping,

B.B. Curry, S.E. Greenberg, J.D. Steele.

Delineation ofHydric Soils by Magnetic Sus-

ceptibility, D.A. Grimley.

Educational Series on Groundwater and on

Geology and Land Use, M.M. Killey, D.R.

Larson.

Geologic Mapping of the Dunlap 7.5-minute

Quadrangle, C.P. Weibel, A.J. Stumpf, A.

Pugin, T.H. Larson.

Geologic Mapping of the Oakhill 7.5-minute

Quadrangle, C.P. Weibel.

Geologic Mapping ofthe Spring Bay 7.5-

minute Quadrangle, C.P. Weibel, A.J. Stumpf,

C.C.Abert, M.E.Barrett.
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Glacial Sedimentology: Subglacial Erosion

Surfaces/Clast Pavements, A.K. Hansel.

INQUA 2003 Field Trip, A.K. Hansel, A.J.

Stumpf, M.E. Barrett.

Klumpen: Meso-scale Features of Soils, L.R.

Follmer.

Mapping Geochemical Trends of Surficial

Materials in Illinois, A. Dixon-Warren,

C.J.Stohr, D.E. Luman, B.J. Stiff, V.J.

Amacher, A. Pugin,T.H. Larson.

Methods and Standards Development for

Three-dimensional Mapping ofthe Antioch

Quadrangle, Lake County, Illinois, M.L.

Barnhardt, R.A. Bauer, W.-J. Su, D.R.

Larson, J.B. Risatti, M.E. Barrett, D.M.
Lund, RJ. DeMaris.

Pre-Illinoian Sediments in Illinois, M.M. Killey,

M.E. Barett, B.J. Stiff, A. Dixon-Warren,

M.L. Barnhardt.

Sedimentology, Provenance, and Paleoecology

ofWisconsin Episode Slackwater Lake Sedi-

ment in the St. Louis Area, B.B. Curry, A.C.

Phillips, D.A. Grimley, H. Wang.

Stream Channel Dynamics Assessment, A.C.

Phillips.

Summary of Illinois Basin Landforms and

Physiographic Regions, A.C. Phillips, M.J.

Mushrush, J.L. Hannah, L.R. Smith.

Surficial and Engineering Geologic Mapping of

the Collinsville 7.5-minute Quadrangle, A.C.

Phillips, M.E. Barrett, W.-J. Su, C.J. Stohr,

B.J. Stiff, P.K. Carrillo, P.J. DeMaris.

Surficial Geologic Map ofthe French Village

7.5-minute Quadrangle, D.A. Grimley, M.E.

Barrett, P.K. Carrillo.

Surficial Geologic Mapping ofthe Pingree

Grove 7.5-minute Quadrangle, D.A. Grimley,

D.L. Byers.

Surficial Geologic Mapping of the Waterloo

7.5-minute Quadrangle, A.C. Phillips, M.E.

Barrett, P.K. Carrillo, P.J. DeMaris.

Surficial Geology and BedrockTopography

Mapping of the Elgin 7.5-minute Quadrangle,

B.B. Curry, C.J. Stohr.

The Illinois Interagency Landscape Classifica-

tion (IILCP), D.E. Luman, D.M. Lund.

The Surface Topography of Illinois, D.E.

Luman, L.R. Smith.

Three-Dimensional Imaging of Glacial

Sediments Using Shallow High-Resolution

Seismic Reflection Techniques in Support of

Geologic Mapping in Illinois, A. Pugin, T.H.

Larson.

Validation ofNatural Gamma Logging for Geo-

logic Mapping, C.J. Stohr, A. Dixon-Warren,

A.K. Hansel.

Vincennes 7.5-minute Quadrangle Mapping,

M.L. Barnhardt, D.E. Luman, M.E. Barrett.

Wauconda 7.5-minute Quadrangle Mapping,

M.L. Barnhardt, A.K. Hansel, A.J. Stumpf,

F.B. Denny, M.E. Barrett.

Sedimentary and Crustal Processes

Application of Seismic Reflection and Grav-

ity and Magnetic Field Analysis Techniques

to the Central US Midcontinent Centered

Around the Illinois Basin; Phase I, J.H.

McBride, D.R. Kolata,T.G. Hildenbrand

(USGS),J.Rupp (IN GS), D. Ravat, SIU),

J. Drahovzal (KY GS), M.L. Sargent (ISGS,

Emeritus), M. Baronoski (OH GS).

Bedrock Geologic Mapping ofthe Ames 7.5-

minute Quadrangle, J.A. Devera, J. Aud,

G. Schofner.

Bedrock Geologic Mapping ofthe Wood River

7.5-minute Quadrangle, J.A. Devera.

Curation and Management ofthe Paleontologi-

cal Collections, R.D. Norby, D.G. Mikulic,

R. Hanson.

Generic Studies of Crustal Deformation Using

Seismic Reflection Data and Experimental

Processing; Phase I, J.H. McBride,

D.R. Kolata, J. Knapp (South Carolina),

R.D. Hatcher, Jr. (Tennessee), R.S. White
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(Cambridge), N.J. White (Cambridge),

W. Stephenson (USGS), M. Harrison (Ten-

nessee Tech.).

Geologic Mapping ofthe Carbondale 7.5-

minute Quadrangle, WJ. Nelson.

Geologic Mapping ofOlmsted 7.5-minute

Quadrangle, W.J. Nelson, F.B. Denny,

J.M. Masters (ISGS, Emeritus).

Geologic Mapping ofthe Paderborn 7.5-minute

Quadrangle, J.A. Devera, J. Aud.

Geologic Mapping ofthe Selma 7.5-minute

Quadrangle, J.A. Devera, F.B. Denny.

Geologic Mapping ofthe Valmeyer 7.5-minute

Quadrangle, J.A. Devera, R.J. Jacobson,

F.B. Denny, J. Aud.

Geologic Mapping ofWilliamson County,

W.J. Nelson, J. Aud, S.A. Wildman.

IBHE C0
2
Sequestration Site Screening,

H.E. Leetaru, R.J. Finley, D.R. Kolata,

J.H. McBride, D.G. Morse.

Poster ofCommon Illinois Fossils, D.R. Kolata,

R.D. Norby.

Publication for the Elsah, Grafton, Alton 7.5-

minute Quadrangle Geologic Maps,

F.B. Denny, J.A. Devera, D.A. Grimley,

Z. Lasemi, R.D. Norby, J.M. Dexter.

Regional Study ofBenoist Sandstone,

H.E. Leetaru.

Revision ofthe l:500,000-scale State of Illinois

Bedrock Geology Map, D.R. Kolata,

W.J.Nelson.

Seismic Hazard Evaluation through Geophysi-

cal Mapping, J.H. McBride, W.J. Stephenson

(USGS), S. Marshak (UIUC), W.J. Nelson,

T.H. Larson, S.L. Sargent, A. Pugin,

A. Duchek (student, UIUC), R. Van Arsdale

(Memphis), W-J. Su.

Silurian Biostratigraphy ofNortheastern Illinois

and Southwestern Wisconsin, R.D. Norby,

D.G. Mikulic.

Strtigraphic Framework ofthe Paleozoic Suc-

cession in Lake and Cook Counties, North-

eastern Illinois, D.R. Kolata, H.E. Leetaru,

M.L. Sargent (ISGS, Emeritus).

Wetlands Geology

IDOT Wetlands Assessment, M.V. Miller.

Illinois Nature Preserves Studies, J.J. Miner.

Status and Function of Isolated Wetlands, J.J.

Miner.
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Publications

Illinois State Geological Survey Series

Bulletins

Bulletin 106:Three-Dimensional Geologic

Mapping:A Pilot Program for Resource and

Environmental Assessment in the Villa Grove

Quadrangle, Douglas County, Illinois. Z.

Lasemi and R.C. Berg. 2001. 117 p.

CoalMine Quadrangle Series

Coal Mines in Illinois, Alton Quadrangle,

Madison, Jersey, and Macoupin Counties,

Illinois/Mine outlines compiled by M.E.

Barrett. 2001. 31 x 29 inches. (Accompanied

by Directory ofCoal Mines in Illinois 7.5-

minute Quadrangle Series, Alton Quadrangle,

Madison, Jersey and Macoupin Counties. C.

Chenoweth and M.E. Barrett. 2001. 30 p.)

Coal Mines in Illinois, Bethalto Quadrangle,

Madison and Macoupin Counties, Illinois/

Mine outlines compiled by M.L. Borino. 2001.

31 x 29 inches. (Accompanied by Directory

of Coal Mines in Illinois 7.5-minute Quad-

rangle Series, Bethalto Quadrangle, Madison

County. C. Chenoweth and M.L. Borino.

2001. 79 p.)

Coal Mines in Illinois, Chillicothe Quadrangle,

Marshall County, Illinois [map]/Mine out-

lines compiled by A.R. Myers. 2002.

1:24,000, 29 inches x 31 inches. (Accompa-

nied by Directory ofCoal Mines in Illinois,

7.5-minute Quadrangle Series, Chillicothe

Quadrangle, Marshall, Peoria and Woodford

Counties. C. Chenoweth and A.R. Myers.

2002. 22 p.)

Coal Mines in Illinois, Gillespie North Quad-
rangle, Macoupin County, Illinois/Mine

outlines compiled by M.L. Borino. 2002.

1:24,000, 29 inches x 31 inches. (Accompanied

by Directory of Coal Mines in Illinois, 7.5-

minute Quadrangle Series, Gillespie North

Quadrangle, Macoupin County, M.L. Borino

and C. Chenoweth. 2002. 17 p.)

Coal Mines in Illinois, Gillespie South Quad-

rangle, Macoupin County, Illinois/Mine

outlines compiled by M.L. Borino. 2002.

1:24,000, 29 inches x 31 inches. (Accompanied

by Directory of Coal Mines in Illinois, 7.5-

minute Quadrangle Series, Gillespie South

Quadrangle, Macoupin County. C. Cheno-

weth and M.L. Borino. 2002. 21 p.)

Coal Mines in Illinois, Lacon Quadrangle, Mar-

shall County, Illinois/Mine outlines compiled

by A.R. Myers. 2002. Two sheets (Danville

Coal and Colchester Coal), each 1:24,000, 29

inches x 31 inches. (Accompanied by Direc-

tory ofCoal Mines in Illinois, 7.5-minute

Quadrangle Series, Lacon Quadrangle, Mar-

shall County. C. Chenoweth and A.R. Myers.

2002. 48 p.)

Coal Mines in Illinois, Litchfield Quadrangle,

Montgomery and Macoupin Counties,

Illinois/Mine outlines compiled by M.L.

Borino. 2002. Two sheets (Litchfield Coal and

Lowell Coal) each 1:24,000, 29 inches x 31

inches. (Accompanied by Directory ofCoal

Mines in Illinois, 7.5-minute Quadrangle

Series, Litchfield Quadrangle, Montgomery

County. M.L. Borino. 2002. 12 p.)

Coal Mines in Illinois, Mount Olive Quad-

rangle, Macoupin and Montgomery Coun-
ties, Illinois/Mine outlines compiled by M.L.

Borino. 2002. 1:24,000, 29 inches x 31 inches.

(Accompanied by Directory ofCoal Mines

in Illinois, 7.5-minute Quadrangle Series,

Mount Olive Quadrangle, Macoupin County,

M.L. Borino and C. Chenoweth. 2002. 18 p.)
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Coal Mines in Illinois, New Athens Quad-

rangle, St. Clair County, Illinois [map]/Mine

outlines compiled by M.L. Borino. 2001.

31 inches x 29 inches. (Accompanied by

Directory of Coal Mines in Illinois 7.5-minute

Quadrangle Series, New Athens Quadrangle,

St. Clair County. C. Chenoweth and M.L.

Borino. 2001. 24 p.)

Coal Mines in Illinois, New Douglas Quad-

rangle, Madison and Macoupin Counties, Illi-

nois, Coal/ Mine outlines compiled by M.L.

Borino. 2002. 1:24,000, 29 inches x 31 inches.

(Accompanied by Directory ofCoal Mines in

Illinois, 7.5-minute Quadrangle Series, New
Douglas Quadrangle, Montgomery County.

C. Chenoweth and M.L. Borino. 2002. 12 p.)

Coal Mines in Illinois, Rend Lake Dam Quad-

rangle, Franklin County, Illinois [map]/Mine

outlines compiled by M. L. Borino. 2002.

1:24,000, 29 inches x 31 inches. (Accompanied

by Directory ofCoal Mines in Illinois, 7.5-

minute Quadrangle Series, Rend Lake Dam
Quadrangle, Franklin County. C. Chenoweth

and M.L. Borino. 2002. 17 p.)

Coal Mines in Illinois, Trenton Quadrangle,

Clinton and St. Clair Counties, Illinois/Mine

outlines compiled by M.E. Barrett. 2001.

31 x 29 inches. (Accompanied by Directory of

Coal Mines in Illinois 7.5-minute Quadrangle

Series, Trenton Quadrangle, Clinton and St.

Clair Counties. C. Chenoweth and M.E. Bar-

rett. 2001. 15 p.)

Coal Mines in Illinois, West Frankfort Quad-

rangle, Franklin County, Illinois/Mine out-

lines compiled by A. R. Myers. 2002.

1:24,000, 29 inches x 31 inches. (Accompanied

by Directory ofCoal Mines in Illinois, 7.5-

minute Quadrangle Series, Rend Lake Dam
Quadrangle, Franklin County. C. Chenoweth

and A.R. Myers. 2002. 26 p.)

Coal Mines in Illinois, Worden Quadrangle,

Madison and Macoupin Counties, Illinois/

Mine outlines compiled by M. L. Borino.

2001. 31 x 29 inches. (Accompanied by Direc-

tory of Coal Mines in Illinois 7.5-minute

Quadrangle Series, Worden Quadrangle,

Madison and Macoupin Counties. C. Cheno-

weth and M.L. Borino. 2001. 19 p.)
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Environmental Geology
Environmental Geology 153: The Earthquake

of September 2, 1999, in Northern Illinois:

Big Lessons from a Small Earthquake. T.H.

Larson. 2001. 22 p.

GeoScience Education Series

A Field Guide to the Illinois Caverns State

Natural Area. S.V. Panno, S.E. Greenberg,

C.R Weibel, and RK. Gillespie. GeoScience

Education Series. 2002. 66 p.

A Field Guide to the Illinois Caverns State

Natural Area: Teacher's Curriculum. S.V.

Panno, S.E. Greenberg, C.R Weibel, and RK.
Gillespie. GeoScience Education Series. 2002.

82 p.

Guidebooks
Guidebook 33: Guidebook for Field Trips

for the Thirty-fifth Annual Meeting of the

North-Central Section of the Geological

Society ofAmerica, April 23-24. 2001. D.

Malone, editor. 116 p.

Quaternary and Environmental Geology of

the St. Louis Metro East Area. D.A. Grimley,

A.C. Phillips, L.R. Follmer, H. Wang and

R.S. Nelson, p. 21-73.

Sequency Stratigraphy ofPennsylvanian

Cyclothemic Strata of Central Peoria County,

Illinois. C.R Weibel. p. 74-95.

Field Trip Guidebook 2001C,2001D: Guide

to the Geology ofthe Mississippi Palisades

State Park and the Savanna Area, Carroll and

Jo Daviess Counties, Illinois. W.T Frankie.

2001. 90 p.

Field Trip Guidebook 2002A: Guide to the

Geology of the Hennepin Area, Putnam,

Bureau, and Marshall Counties, Illinois. W.T.

Frankie, R.J. Jacobson, A.K. Hansel, M.M.
Killey, R.S. Nelson, D.H. Malone, W.E.

Shields, and R.G. Corbett. 2002. 110 p.



Illinois Geologic Quadrangle Maps
IGQJBeecher West-Steger-BT-DT. Bedrock

Topography and Drift Thickness Maps,

Northern Beecher West and Southern Steger

7.5-minute Quadrangles, Will County,

Illinois. B.B. Curry, D. A. Grimley, and D.M.

Kulczycki. 2002. 1:24,000. Two maps, 31 x 46

inches.

IGQJBeecher West-Steger-DG. Surficial

Geology Map, Northern Beecher West and

Southern Steger 7.5-minute Quadrangles,

Will County, Illinois. B.B. Curry and D.A.

Grimley. 2002. 1:24,000, 31 x 26 inches.

IGQJBeecher West-Steger-DP. Data Point

Location Map, Selected Water Wells, Test

Borings, and Electrical Earth Resistivity Tran-

sects, Northern Beecher West and Southern

Steger 7.5-minute Quadrangles, Will County,

Illinois. B.B. Curry, D.A. Grimley, and D.M.
Kulczycki. 2002. 1:24,000, 31 x 26 inches.

IGQSugar Grove-SG. Surficial Geology Map,

Sugar Grove 7.5-minute Quadrangle, Kane

County, Illinois. B.B. Curry, D.A. Grimley,

andT.H. Larson. 2002. 1:24,000, 59 x 32

inches.

IGQVilla Grove-BG. Geological Map of the

Bedrock Surface, Villa Grove Quadrangle,

Douglas County, Illinois. C.P. Weibel and Z.

Lasemi. 2001. 1:24,000, 32 x 48 inches.

Illinois Minerals
Illinois Minerals 121: Mineralogical and

Chemical Composition ofInorganic Matter

from Marketed Illinois Coals. I. Demir, R.E.

Hughes, P.J. DeMaris and R.R. Ruch. 2001.

28 p.

Illinois Minerals 122: Feldspar and Quartz from

the Dunes of Kankakee, Illinois: A Prelimi-

nary Feasibility Study. S.B. Bhagwat, R.E.

Hughes, J.M. Masters, and P.J. DeMaris.

2002. 29 p.

Open File Series

OFS 2001-5: Annual Report for Active IDOT
Wetland Compensation and Hydrologic

Monitoring Sites, September 1, 2000 to Sep-

tember 1, 2001. C.S. Fucciolo, J.J. Miner, S.E.

Benton, K.W. Carr, D.B. Ketterling, B.A.

Watson, G.E. Pociask, B.J. Robinson, K.D.

Weaver, M.V. Miller. 2001. 297 p.

OFS 2002-1: Reservoir Characterization and

3D Models ofMt. Simon Gas Storage Fields

in the Illinois Basin—Annual Technical

Progress Report (October 1, 2000-September

30, 2001). D.G. Morse, principal investigator.

2002. 34 p.

OFS 2002-2: A Progress Report on the Chemi-

cal Composition of Soils in Illinois: Cores 1

through 10. G.B Dreher, L.R. Follmer, and Y.

Zhang. 2002. 83 p.

Other Publications

A Tour of Illinois Caverns. S.V. Panno, C.P.

Weibel, S.E. Greenberg, P.K. Gillespie, and

B.J. Stiff. 2002. 11 x 17 inches. 1 p.

Fossils of Illinois (poster). R. Vaiden, author; C.

Briedis, graphic designer. 2002. 24 x 36 inches.

Geologic Road Map of Illinois: Surface Depos-

its and Landscapes. (Obverse: Beneath Illinois

Roads: From the Surface to Bedrock.) D.A
Grimley, B.J. Stiff, and M.J. Andrew. 2001.

1:760,320, 32x36 inches.

Geonews, vol. 16, no. 1, March 2002. 4 p.

Illinois State Geological Survey Geological Sci-

ence Field Trips 2001-2002. 8.5 x 14 brochure,

tri-fold.

Outside Publications

Allgire, R.L., and R.A. Cahill. 2001. Benchmark

Sedimentation Survey ofthe Lower Cache

River Wetlands. Illinois State Water Survey

Contract Report 2001-17. 42 p.

Amon,J.A., C.A.Thompson, QJ. Carpenter,

and J. Miner. 2002. Temperate Zone Fens of

the Glaciated Midwestern USA. Wetlands, v.
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